A PSR LES PP LENIN LIE CPE EN 


The Foundry Trade Journal 


PATTERN-MAKER. 


THE ORFICIAL ORGAN OF THE BRITISH FOUNDRYMEN’S ASSOCIATION. 





Vol. 10. 





OCTOBER, 1908. 





PUBLISHED 
Twe First WEEK IN EACH MONTH BY 


EAGLAND & Ca., Ltd., 


165, STRAND, LONDON, W.C. 


ee Terms: 7s. 6d. per annum, post 


To place the “Journal” within the reach of 
Working Moulders and Pattern-makers the Pro- 
prietors will accept subscriptions, not less than 
three in number from one shop, at the reduced 
rate of 5/- per annum. such order to be counter- 
signed by the superintendent or foreman. 


WE INVITE PRACTICAL ARTICLES ON 
THE TRADE IN ALL ITS BRANCHES 
WHICH WILL BE PAID FOR. MSS. SHOULD 
BE WRITTEN ON ONE SIDE OF THE PAPER 
ONLY. 





All communications to be addressed to the 
Kditor, or to the Publisher, as the case may be, of 


THE FouNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 


BRITISH FOUNDRYMEN’S ASSOCIATION. 


LIST OF SECRETARIES. 

General Secretary: J. E. H. Allbut, Reservoir House, 
Butterley, Derby. 

Manchester : Edward Oakes, 46, Ashfield Road, Dickenson 
Road, Rushelme, Manchester 

Bir ngham: C. Heggie, 76, Hillaries Road, Erding- 
ton, near Birmingham. 

Oard ff: H. Griffiths. Messrs. J. Williams & Sons, Ltd. 
Globe Foundry, Cardiff. 





CONTENTS. 


Notes and Comments ee 
British Foundrymen’s Association :— 
The Annual Convention (continued) 
Wednesday's Proceedings 
The Practical Applicationof € chemistry to 
the Foundry (P. Munnock) 
Methods of Work in the Foundry (J. Smith) 
Theory and Practice in the Foundry (Mr. 
Riches) 
By-Product Coke for the Foundry ae 
Large Hydraulic Moulding Machine with Re- 
volving Pattern Plate q 
Drawing for Patternmakers’ Roof Work al 
The “ Ardelt” Pipe Mould Ramming Machine 
Moulding Sand ; 
Cast-iron Pipe Standard Specifications. 
ene metal and how it is made 


Foundry ahs ee 
The “6 — Trade Journal ” Bookshelf nn 


Deaths ... 
List of New Inv. entions 
Prices of Metals 


NOTES AND COMMENTS. 


The British Workman. 


On the subject of the British work- 
man’s attitude to his work, Dr. W. 
Rathenau, of Berlin, says in a book just 
published, that “The Englishman, well-to- 
do, healthy, and muscular, loves work, 
but he will not sacrifice himself for it. 
He demands his week-ends, his evening 
hours, country life, and sport. Anyone 
starting a new industry in England to- 
day will find himself in a tight corner. 
Materials are to be had in plenty, and 
transport facilities are ample, but the 
difficulty is to get good technical men. 
German schooling, learning, and _prac- 
tice are not to be had, and what is obtain- 
able costs quite as much as the best 
German quality. The Englishman is 
capable enough, but will do only what is 
established practice; anything compli- 
cated or extraordinary he declares im- 
possible, and so long as the business goes 
well he is pleased with himself; but when 
it goes badly he lays the blame upon his 
employers or somebody else. In England 
the general business expenses are exorbi- 
tant, and a factory which might be taken 
for a model is scarcely to be met with. 
The enormous coal business is conducted 
with the most primitive plant, and the 
technology of metal is not to be compared 
with that of Germany and America.’’ 

This writer’s comments can scarcely be 
based on any of our prominent works, 
such as the large iron and steel concerns, 
but there can be no doubt that amongst 
our smaller workshops and industrial es- 
tablishments there is a striking lack of 
men with a good technical training. The 
bug-bear of ‘established practice” has 
hampered many a progressive employer 
and workman, though with the rise of 
the technical schools the horizon of both 
is becoming enlarged. It is encouraging 
to note how well attended are the technical 
classes of such institutions as the Shef- 
field University; and not only is the 
attendance well maintained, but an in- 
creasing number of students are taking up 
the highest or ‘‘ honours” course. We 
repeat, this is an encouraging sign, for 
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without descending to invidious compari- 
sons between the technology of the En- 
glishman and his foreign rivals, we may 
say that there is very apparent room for 
advancement in this direction. Favour- 
able industrial conditions may be some- 
what responsible for it, but it cannot be 
denied that, regardless of our ability to 
meet international competition, we have 
not made the strides in national techni- 
cal education that our advance on other 
scientific lines would seem to warrant. 
The percentage of our workers with even 
a slight knowledge of the technical side of 
their work is so small that the labours 
of the few ardent workers in the cause 
of education are more than welcome. As 
the educational forces that are develop- 
ing in our midst become more prominent 
we shall find the boy starting at his 
trade, not with the sole idea of earning 
the average man’s wage at the earliest 
possible moment, but determined to go 
farther than his predecessors and make 
his work the subject of scientific study. 
The hope of any trade must be in the 
youngsters, and as we train them to see 
possibilities in their work, so shall we 
secure the advancement that is so neces- 
sary if we are to keep our place in the 


field. 


What Sheffield is Doing. 


At the Sheffield University the technical 
side of education is given considerable 
prominence, and how far the value of 
the applied science department is appre- 
ciated by the young men of the city is to 
be seen in the number of students who 
take advantage of the opportunities 
offered. The evening classes appeal to a 
far larger number of students than the 
day classes, and provide for 'young people 
in many of the leading branches of trade, 
including engineering, the steel trade, 
electrical trades, and the electro-plating 
and plating trades. Last session there 
were 1,386 students attending the even- 
ing classes. The technical side of the 
University is divided into two depart- 
ments, one for day students and one for 
evening students, the day students being 
those who have the opportunity to devote 
a number of ‘years to their studies in the 
day time before going into works, while 
the evening courses are intended for 
those who are already engaged in the 
works, There are several scholarships 
and free studentships. The Sheffield 
Technical School, as was to be expected, 
has made an important feature of the 
study of steel, and has specialised to 
such an extent as to be the national 
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centre for the teaching of subjects con- 
nected with the iron and steel industries. 
The metallurgical department is fitted 
with a fine equipment for its purpose, 
and the young students of Sheffield are 
taking full advantage of the opportuni- 
ties which it affords. Every year addi- 
ticns «re made to the courses, the latest 
being classes for automobile engineering, 
boiler-maker’s work, telegraphy classes, 
and classes for the study of gas manu- 
facture. 


Foundry Classes. 


Simultaneous with a request from a 
correspondent for information concerning 
practical foundry classes, comes the pros- 
pectus of classes held at the Darlington 
echnical College, under the Darlington 
Education Committee. The‘ curriculum is 
an extensive one, and amongst other sub- 
jects are included applied mechanics, 
book-keeping, building trades, electrical 
engineering, languages, chemistry, iron 
and steel manufacture, machine construc- 
tion, magnetism and electricity. 

Of particular interest is the foundry 
class, which, we regret to say, does not 
appear to have received the support that 
might be expected in the district. The 
object of the course is to supplement the 
practice in the foundry and to give the 
intelligent workman or foreman a know- 
ledge of the principles which govern it. 
Sufficient examples of actual practice 
are dealt with to enable others not prac- 
tically engaged in the foundry, but to 
whom some knowledge of ironfounding is 
necessary, to follow the course. The 
syllabus includes instruction on the general 
properties of metals, the chemical com- 
position and physical properties of pig- 
iron, the effects of carbon, silicon, sul- 
phur, phosphorus, aluminium, and other 
elements on pig-iron, the special adapt- 
ability of certain classes of iron for 
special work, the production of pig-iron, 
conditions affecting the composition of 
the iron produced, changes that take 
place during melting and remelting, the 
principles of metal-mixing for various 
purposes, the influence of shape on 
strength and the mode of casting, curv- 
ing and shrinkage, scrap, and burnt iron. 

Sands and their properties, sand mixing 
for various classes and weights of cast- 
ings, ete., flasks and boxes of various 
kinds, and moulding tools are also in- 
cluded, in addition to instruction regard- 
ing cores and core-making, loam mould- 
ing, machine moulding. the production of 
chilled castings and malleable castings. 
Cupolas of various types and _ their 











management, fuel and _ fiuxes, blast 
arrangements and blowers, and air fur- 
naces are further subjects. 

A small equipment is being prepared 
whereby students may perform some prac- 
tical work, and in connection with iron 
and steel manufacture a course of experi- 
mental work in fuel and iron analysis 
which would be very useful to students 
in the ironfounding class, is also arranged. 


Aluminium Founding. 


With the rise of the aluminium branch 
of the foundry trade several curious 
features have been noticeable. That the 
foundryman does not find aluminium work 
all plain sailing may be gathered from a 
glance at some of our recent ‘“ Queries”’ 
columns, for quite a goodly percentage 
of the difficulties there expressed by corre- 
spondents have been in connection with 
aluminium. In the early days of the 
metal’s history there was in the minds of 
most people a certain amount of romance 
associated with its manufacture, and this 
was for some time influential in keeping 
aluminium work in the hands of only a 
few; for a good deal of secrecy sur- 
rounded the methods employed for pro- 
ducing and working the metal. When, 
however, the metal became better known 
and took its place in the industrial ranks 
the other extreme was rushed to, and 
nearly every man who knew anything of 
foundry work decided he could cast 
aluminium successfully. The idea that 
any good brass and bronze founder could 
also produce good castings with the lighter 
metal, soon began to lead many men into 
difficulties, and at last it became recog- 
nised that something in the way of 
specialised knowledge was necessary for 
successful aluminium work. There is pro- 
bably no more deceptive metal in the 
hands of the founder; it melts readily in 
the crucible, and it is not a very difficult 
matter for a good brassfounder to turn 
out a casting of aluminium with a smooth 
surface and a clean white colour. But 
under that same clean-looking surface may 
lie enough trouble of the nature of blow- 
holes and such like defects to satisfy any 
foundryman. The fact of the matter is, 
the conditions ruling in aluminium work 
are so different from those governing 
other metals that a _ special study 
is necessary to ensure success; though, of 
course, it is quite possible for a man with 
not much experience of the metal to 
often get good castings. But since the 
melting point is so much lower than brass 
and bronze, and the oxidation of the 
molten metal so much greater, aluminium 
stands distinct from other metals in its 
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requirements. There is no special secret 
in casting the metal, as was once largely 
believed; the road to success lies in a 
clear understanding and knowledge of 
the work, which is best obtained by prac- 
tical experience and observation. The 
shrinkage in codling is an important 
point to watch if cracking is to be 
avoided, and to this end special care must 
be given to obtaining suitable cores. 
When the metal is thoroughly understood 
it presents no more difficulty to the 
foundryman than any other, but, on the 
whole, the best success is obtained in 
foundries which specialise in it, for thus 
its various peculiarities are better under- 
stood and more easily dealt with. 


The Nature of Alloys. 

In the course of a lecture on alloys. 
delivered recently, Professor Turner said 
the object of alloying metals was not 
to reduce the cost of production, though 
this was frequently an incidental ad- 
vantage, but by alloying the common 
metals, which were only about thirty 
in number, a class of practically new 
metals was obtained, the variety of 
which were almost infinitely numerous. 
Alloys differed in colour and appearance 
from their constituent metals, but the 
most important changes were increased 
tenacity and durability, as a result of 
which alloyed metals such as gold, silver, 
or copper, wore much better than the 
pure material. It was formerly the cus- 
tom to regard alloys from a chemical 
point of view, and to class them as com- 
pounds; but the recent applications of 
the microscope and the pyrometer in 
metallurgical research had shown the 
intimate connection between alloys and 
other solutions, such as those of salts in 
water, or silicates in slags or glasses. 
In some cases the constitution of a solu- 
tion was relatively simple, such as with 
common salt and water, or alloys of tin 
and lead. In other series the relation- 
ship was much more complex, and that 
very complexity was often the under- 
lying reason for the commercial import- 
ance of the series, as it enabled the 
metal worker to obtain entirely different 
properties from the same materials by 
suitably varying the mechanical or 
thermal treatment. 


British Foundrymen’s Association. 

The Manchester Branch held_ their 
opening meeting on Saturday, the 3rd 
inst., at the Victoria Hotel, Manchester, 
when a paper on “ Alloys” was read by 
Mr. Percy Longmuir, Carnegie Medal- 
list, of Sheffield. 
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British Foundrymen’s Association. 





The Annual Convention. 


(Continued from page 540, September.) 


WEDNESDAY’S PROCEEDINGS. 


The PresipEent : Gentlemen, I have to 
announce letters of apology for -non- 
attendance from Mr. W. H. Sherburn, of 
Warrington, Mr. C. Morehead, of Rugby, 
and Professor Turner, of Birmingham. 

The first paper this morning is that by 
Mr. Munnoch. Mr. Munnoch is known 





Me. P. 


Mvunnocu. 


to almost all of you as a practical metal- 
lurgist of Middlesbrough, a man who has 
made a careful study of pig-iron, and 
whose previous papers have proved very 
valuable and helpful to our members. I 
have not the slightest doubt that such 


will be the case with the one he is to read 
to us this morning. 

Mr. Munnocu: Before I commence, I 
ought to say that when I gave the title 
of the paper I was not quite certain of 
the lines I should follow. I found on 
considering the subject that it was rather 
big, so that I shall just give one or two 
examples, chiefly in reference to man- 
ganese and phosphorus. 


THE PRACTICAL APPLICATION OF 
CHEMISTRY TO THE FOUNDRY. 


This is a subject which can be con- 
sidered from many different points of 
view, but it is intended to deal chiefly 
with the use of analysis in the selection 
of iron, and the relation between char- 
acteristic properties and composition. 

Taking first the consideration which 
led to the introduction of chemistry into 
the foundry, we have on the commerc:al 
side the desire to take advantage of any 
saving which may be possible, either by 
substituting cheaper brands in place of 
any high-priced brands of iron in use, or 
by taking advantage of any difference or 
change in the price of irons from the 
various districts with which the con- 
sumer may be in touch. 

On the operative side there is the de- 
sire to have more control over the com- 
position of the metal used, thereby mak- 
ing the product :— 

Ist. More suitable for the purpose for 
which the castings are required in re- 
spect to strength, hardness, or chill. 

2nd. More suitable to the requirements 
of the machine shop as regards regular 
degree of hardness for rapid machining. 

3rd. More suitable to the requirements 
of the foundry as regards shrinkage, 
fluidity, life and freedom from dirt as 
oxide or graphite. 

4th. Eliminating wasters due to varia- 
tions in the composition of the iron used 
and avoiding wasters attributed to “ bad 
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metal,’’ but which may be due to other 
causes, such as unsuitable design, defec- 
tive work or lack of judgment in the 
methods of moulding, coring, venting, 
pouring, feeding, ete. 


The Utility of saeizete for Foundry 
Work, 


Although much has been done in the 
application of chemistry to foundry work 
there are still some who question its 
utility or value. 

It is a well-established fact that’ the 
physical properties of cast-iron depend 
more or less upon its chemical composi- 
tion. Therefore, the success or otherwise 
attending the use of analysis in the 
foundry must depend upon the conditions 
under which it is given a trial, and upon 
the capability of the chemist who makes 
the trial. Want of success in some par- 
ticular instance should not lead to 
general condemnation, but rather to 
searching enquiry into the cause of 
failure. The fault will be found to lie 
not with the reliability of analysis as a 
guide, but with the conditions or man- 
ner in which it is applied. 

The art of metal mixing in the foundry 
rests upon the fact that the properties of 


every brand of pig-iron made depend 
upon the materials used and_ the 
method of manufacture followed. 
Hence we have mixings in which 
figure certain brands which have 
a reputation for possessing certain 


properties and of giving certain approxi- 
mate results. The analyses of the 
different brands or classes of pig-iron 
show that the composition of these irons 
also depends upon the materials used and 
the methods of manufacture followed. It 
is also found that, generally speaking, 
irons similar in compositon have similar 
physical properties. It is therefore 
assumed that physical properties depend 
largely upon composition or analysis. 

It must not be assumed that, in our 
present state of knowledge, analysis re- 
moves or even explains all the difficulties 
of the foundry, as in addition to composi- 
tion the mechanical or physical proper- 
ties depend upon the effects of melting, 
casting, and cooling. the exact influence 
of which it is not always possible to de- 
termine or define. 

When comparing castings which have 
been successfully used for various pur- 
poses, it is plainly apparent that absolute 
uniformity of composition is not to any 
great extent necessary except in a few 
special cases. It is not so much a ques- 
tion of having a definite percentage of 
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one or even each constituent present, but 
is more a question of having a certain 
relative proportion between the consti- 
tuents present. 


Character and Selection of Pig-iron. 
When comparing the analyses of pig- 


irons made in the different iron-produc- 
ing districts, it is seen that the chief 


TABLE II.—Ezample A. 






loa ¢ 3 
38 od “ oa ° “ 
geoges & @ S& 
ar B83 8 Ss s a 
s | - = 
mo °°: | A} <s E} 
& oO nN aI = N 
Runner ... 3.05 0.38 1.38 0.85 0.96 0.068 
Spongy — Top, 
centre ... ... 2.57 0.41 1.58 0.91 0.83 0.270 
Very spongy — 
Below top 2.75 0.19 i49 0.66 0.89 0.123 
Solid — Outside 
corner ... a 0.75 1.40 0.56 1.02 0.079 
Solid—Bottom... 3.15 0.31 1.46 0.47 1.01 0.068 
Example B. 
Top... an 0.55 0.75 0.167 
Middle . 2.97 0.58 1.49 0.63 0.024 0.089 
Bottom 0.51 0.63 0.086 
Example D. 
Casting ... .. 2.80 0.50 1.72 0.49 0.83 0.118 
White shot .. Nil 2.20 0.70 0.63 5.68 
Mottled shot .1.16 1.25 0.93 048 4.88 0.031 
Casting ... .. 245 0.60 1.65 0.49 0.84 0.119 
Mottled shot . 2.02 0.75 0.98 0.50 3.20 0.037 
Grey shot 44 0.76 1.26 0.45 1.92 0.046 
Casting ... .. 2.74 0.62 1.63 0.51 0.88 0.091 
Grey shot . 2.45 0.85 1.32 0.43 1.70 0.031 
Example C. 

Top of Casting... 06 2.35 1.16 0.96 0.436 
Middle of woo ee 09 2.28 0.50 0.94 0.078 
TABLE I. 

Manganese. Phosphorus. 
Usual Usual 
limits. Aver- limits. Aver- 
From. To. age. From. To. age. 
Hematite from 
Cumberland 
ores .. 0.08 0.30 0.20 0.025 0.024 0-035 
Hematite from 
imported ores 0.50 1.80 1.00 0.020 0.065 0.055 
Cleveland from 
Cleveland iton- 
stone -- 040 0.65 0.50 1.50 1.65 1.55 
Cleveland from 
mixed ores.etc. 0.40 0.75 0°90 1.75 
South and West 
Yorkshire... 0.50 1.50 1.00 0.80 1.20 1.00 
Lincolnshire ... 1.20 2.20 1.50 1.10 1.30 1.20 
Derbyshire -- 0.40 1.20 1.00 1.50 
N. Staffordshire 1.20 2.80 1.20 1.70 
8S. Staffordshire 0.50 1.50 0.50 2.00 
8. Staffordshire 
(cold blast) 0.40 0.830 0.50 0.30 0.60 6.50 
Shropshire .. 0.50 1.20 0.50 1.00 
Shropshire (cold 
blast) ... .. 0.50 1.00 0.60 0.40 0.60 0.50 
Northampton- 
shire. .-. 0.20 0.50 1.10 1.80 
Lancashire 0.60 0.90 0.70 0.60 0.80 0.70 
Nottinghamshire 
and Leicester- 
shire : -- 0.40 0.60 0.50 1.00 1.20 1.10 
N. Wales... ... 0.40 1.75 
S. Wales (cold 
blast)... --» 0.50 0.35 
Ayrshire ... s- 1.00 2.80 0.50 1.30 
Lanarkshire 0.60 1.50 0.60 1.30 
Stirlingshire 0.30 140 1.00 0.60 0.90 0.80 
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difference is in the amounts of manganese 
and phosphorus present. It is also seen 
that the irons produced in each particular 
district have very similar contents of 
these elements. 


Table I. gives the usual limits of man- 


ganese and phosphorus, and also the 
average amounts where these are sufli- 


ciently uniform. 

In considering the selection of pig-iron 
for different purposes the necessary 
amounts of manganese and phosphorus 
must be obtained by buying from dis- 
tricts where suitable irons are made. In 
some cases the irons bought may contain 
the necessary amounts of these elements. 
In other cases irons containing high and 
low percentages are mixed to obtain in- 
termediate amounts. The required silicon 
and sulphur is obtained by buying to 
analysis or by the usual method of buy- 
ing suitable grades or numbers. 

At the present time large quantities 
of iron are carried long distances at 
great expense, when often iron of similar 
or even more suitable composition is made 
within easy reach, and can be obtained 
at a lower cost. This is due to certain 
brands having obtained a reputation for 
certain classes of work. Where this 
reputation is due to special composition 
unobtainable elsewhere the demand will 
continue. The advent of analysis in the 
foundry is often the means of getting rid 
of high-priced irons which have no 
advantage in this respect; and also in 
some cases of duplicating the composi- 
tion of those which have. In districts 
where ores of a limey character are used 
silicon is usually low; where ores are of 
a more siliceous character high silicon 
irons usually predominate. To some 
extent, however, both high and low sili- 
con irons are made in all districts. 


The distinctive feature of the cold- 
blast irons is low total carbon usually 
accompanied by low silicon. Provided 
the same composition could be obtained 
in metal from a hot-blast furnace there 
is every reason to suppose that physical 
and mechanical properties would be 
similar. Experience with hot-blast irons 
which to some extent approach cold-blast 
iron in composition, confirms this view. 
With hot-blast when using the same or 
similar ores, iron having a higher total 
carbon is usually produced. 


Steel scrap added to the charge is used 
to some extent for reducing carbon and 
increasing strength. The results ob- 
tained vary considerably, owing to the 
uncertainty of the resulting total carbon 
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content. The resulting metal is also in 
a more or less oxidised condition, which 
may cause trouble in the foundry. This 
may be remedied to some extent or 
avoided by the addition of spiegel to the 
cupola charge or the addition of some 
deoxidiser ase ferro-manganese or special 
ferro-alloys in the ladle. Several brands 
of retined iron are’ giaade by somewhat 
similar processes, and in some cases the 
resulting product is equal or superior in 
regularity of composition and strength to 
the cold-blast irons produced at the blast 
furnace. 

In districts where irons are low in 
manganese, irons high in manganese are 
imported from other districts. These are 
used in the mixing to obtain those quali- 
ties for which high manganese irons, such 
as ‘‘Scotch” and ‘North Stafford- 
shire,’’ are noted. These qualities are 
“life,” “‘ fluidity,” ‘‘cleanness,’’ and 
freedom from trouble caused by excess of 
sulphur and presence of oxides. Several 
brands of these irons are consistently very 
low in sulphur. Where very low sulphur 
is necessary, irons low in sulphur must 
be used, as there is no other method of 
obtaining very low sulphur in_ the 
foundry. Where it is merely the advan- 
tages of high manganese that are re- 
quired, high manganese irons may be 
bought, or it may be more convenient, 
and possibly in some cases cheaper, to ob- 
tain high manganese by use of spiegel 
added to the charge, or ferro-manganese 
in the ladle. 


Sulphur usually increases during melt- 
ing in the cupola. However, when man- 
ganese is high, and especially where 
spiegel or ferro-manganese is used, there 
is often a decided reduction instead of 
increase. There is always more tendency 
for sulphur to increase when melting 
small scrap than when melting large 
pieces. The use of borings in the cupola 
increases sulphur considerably. Silicon 
varies in the different districts and in 
the various brands to a considerable ex- 
tent, also in the same brand from time 
to time, and therefore must be controlled 
by buying to specification or by stocking 
extremes of high and low silicon iron. 
The use of ferro-silicon is much in vogue 
in America for increasing silicon, as 
silicon is generally lower throughout the 
various grades than is the case in this 
country. Where increase of silicon is 


necessary it may be obtained by the addi- 
tion of ordinary irons high in silicon, 
or glazed irons may be stocked for this 
When low silicon is required, 
may be 


purpose. 


low silicon iron used or steel 
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scrap may be used for this purpose, in 
which case reduction in total carbon to 
some extent will also take place. Occa- 
sionally, iron in all qualities, from 
“No. 1’ to “ white ” with below 1 per 
cent. of silicon, may be obtained and used 
for this purpose. ss 

At the blast furnaces one often comes 
across small quantities of iron which 
would be invaluable to. foundries for mix- 
ing purposes, but which must be sent out 
in the ordinary course, as it would not 
pay to go to the extra expense of pick- 
ing out and stocking unless there was a 
known demand at reasonably enhanced 
rates for such irons. 


Effect of Manganese. 


It is not intended to call attention to 
all the various effects attributed to man- 
ganese, as a great deal has already been 
written on the subject. There are one or 
two points which have not received much 
attention, and _ consideration will be 
given chiefly to these. 

In the foundry the most noticeable fea- 
ture in connection with manganese is its 
effect on the appearance of the iron 
when melted. Iron low in manganese 
when melted appears to be covered with 
a film of oxide which gives it a dull 
appearance. Iron high in manganese 
always shows a bright, clear metallic 
surface, free from oxide. When only a 
medium amount of manganese is present 
the iron is covered with a rapidly mov- 
ing film of oxide, which forms rapidly 
changing geometrical and flowery pat- 
terns on the surface of the metal. This 
is known as the “‘ break on the metal, or it 
is said to be breaking into ‘‘ squares.” 
This is usually noticed in the ladles and 
also on the runners and risers, after 
pouring, before the metal sets. 

Metal high in manganese is said to have 
“life,” as it appears to remain fluid 
much longer than metal low in man- 
ganese, Manganese also _ increases 
“fluidity,” making iron run much better 
into fine intricate work. With experi- 
ence it is possible to estimate the amount 
of manganese present with a fair degree 
of accuracy by the appearance of the 
metal in the ladle. 

With below 0.4 per cent. the metal is 
entirely covered with a film of oxide. 
With about 0.5 per cent. long rifts with 
small side shoots suddenly appear and 
disappear in the film. Above about 
0.5 per cent. the breaks in the film in- 
crease in number, the activity of the 
movement increases and the particles of 
oxide decrease in size with increase of 






manganese, until finally with about 1 per 
cent. of manganese the surface appears 
quite bright and free from film. With 
high manganese there is less danger from 
cold shot, as the surface is free from 
oxide, and two streams of metal will join 
and intermingle perfectly. Metal low in 
manganese is practically self-skimming, as 
the oxide film holds back any dirt on 
the surface. With high manganese 
skimming is a difficult task to perform 
properly, as any dirt on the surface floats 
about as though on melted grease. 

In addition to its effect upon the 
appearance of metal when hot, manganese 
also has an effect upon the appearance 
of the metal when cold. This is notice- 
able chiefly in small castings. It changes 
the colour of the skin from a bluish grey 
with low manganese to a bright surface, 
showing a brownish tint when manga- 
nese is high. This is valuable when 
ornamental and clean skin castings are 
required, as the manganese to a great 
extent prevents the adherence of sand. 
With small thin castings it is possible to 
approximate the amount of manganese 
present by the appearance of the skin. 

For small ornamental work, textil@ 
work, and all small castings where a good 
skin is necessary, manganese in fair pro- 
portion is a great advantage. It also 
gives a metal with close grain capable 
of taking a high polish. 

With high phosphorus manganese tends 
to produce hard and rigid small castings 
with low deflection, therefore rather 
brittle, but good for standing wear. 

With high sulphur the effect of man- 
ganese varies under different conditions; 
but, generally, it makes small castings 
harder, whilst there is a tendency to 
make large castings softer, due to the 
separation of sulphur as manganese 
sulphide. 


Effect of Phosphorus. 


The chief feature noticed in the 
foundry is the increase of fluidity with 
an increase of phosphorus. Phosphorus in- 
creases the life of the metal, keeping it 
fluid longer by lowering the setting tem- 
perature, and also decreases the trouble 
caused by shrinking or drawing whilst 
setting. 

The great disadvantage of phosphorus 
is the want of resistance to shock which 
it gives to castings. This is very notice- 
able in the high phosphorus irons, al- 
though test bars tested for transverse 
and tensile strength may not give 
greatly inferior results to low pliosphorus 
irons. Phosphorus reduces deflection; for 
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structural purposes the rigidity imparted 
is an advantage. 


Effect of Silicon. 


Metal low in silicon, when running into 
a ladle or when being poured into a 
mould, throws off sparks called “ stars, ”’ 
‘* soldiers,” ‘‘ jumpers,”’ etc.; metal high 
in silicon does not show this peculiarity. 
It is possible to estimate the silicon by this 
as irons containing above about one-half 
per cent. of phosphorus usually start to 
throw off sparks when silicon drops be- 
low 2 per cent., and the lower the silicon 
the greater the profusion of sparks 
thrown off. Hematiies give off these 
sparks when above 2 per cent. of silicon 
is present. This phenomena is usually 
attributed to low grade iron, but if 
silicon is low, it is present whether the 
iron be No. 1 iron or hard forge iron. 
Profusion of sparks, however, is an indi- 
cation of hard castings, due to low 
silicon. 

Silicon is generally stated to increase 


fluidity. The most fluid irons, however, 
appear to be those just below 2 per 
cent. in silicon. High silicon irons are 


usually sluggish irons. Low silicon irons 
are most sensitive to chilling action. 


Effect of Carbon. 


High percentage of carbon is generally 
credited with increasing fluidity. This 
does not appear to be so, as in irons 
containing excessive carbon there is a 
separation of carbon as the molten metal 
cools down, even when the temperature 
is much above its setting point. This 
makes the iron thick running and dirty. 
Iron low in carbon is also not very fluid. 
The most fluid irons appear to be those 
of medium carbon without either excess 
or deficiency of carbon. 


Effect of Sulphur. 


When sulphur is high it can usually 
be detected by the smell of burning sul- 
phur given off from a ladle of molten 
metal. It becomes apparent when metal 
contains about 0.08 per cent. This de- 
pends, however, to some extent upon the 
amount of manganese present and upon 
the temperature of the metal. The smell 
is caused by the sulphur rising to the 
surface of the metal as manganese sul- 
phide. This is reacted upon by the 
oxygen of the air forming manganese 


oxide, which remains in the ladle, and 
sulphur dioxide which is given off and 
is noticed by its strong odour. 
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The chief effect of sulphur is its power 
to harden by increasing the combined 
carbon. Excess of sulphur gives the 
property of chilling, low silicon increases 
this effect. Addition of sulphur increases 
the strength of soft irons low in sulphur, 
partly by increasing combined carbon 
and partly by closing the grain. 

When taking samples for analysis from 
castings great care and judgment is 
necessary owing to the vast difference in 
composition in different parts of the 
same casting. This is very apparent in 
large castings, as the following example 
from a large intricate casting will show, 
(Example A). 

It is not only large castings which 
vary in this manner, as the analysis 
(Example B) from a 2 in. by 1 in. test 
bar cast on edge will show. ‘for analysis 
three } in. holes were drilled one 
above the other on the 2-in. side of bar. 
The effect of manganese sulphide sepa- 
rating and rising to the top of the 
casting is plainly apparent in both cases. 

Generally, the higher the sulphur pre- 
sent in a casting the harder it is, due 
to higher combined carbon induced by 
the sulphur. One would therefore ex- 
pect that part of a casting containing 
the highest sulphur to be the hardest 
part, and also high in combined carbon. 
This is not the case, as this is usually 
the softest part of the casting, and is 
usually low in combined carbon 
(Example C). This is accounted for by 
the fact that sulphur which has had time 
to separate as manganese sulphide has 
no effect on carbon. This is mosi notice- 
able in large castings. In small thin 
castings both the manganese and sulphur 
tend to increase combined carbon, as 
the chilling action of rapid cooling takes 
place before manganese sulphide has had 
time to form and separate out. 

Combined carbon and graphitic carbon 
sometimes vary considerably in the same 
casting. Total carbon also varies con- 
siderably, soft spongy parts of a casting 
being usually low compared with the first 
solidified parts of same casting. Phos- 
phorus also varies to some extent, soft 
spongy parts being often lower in phos- 
phorus than solid portions, showing 
that the last liquid portion of the metal 
which is high in phosphorus has been 
drained away leaving a porous crystal- 
line mass, usually in the upper centre part 
of the casting. 

Another effect of phosphorus is the hard 
spots or hard shots often found when 
machining castings. These have a white 
steel-like appearance, and when of large 
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size, sometimes cannot be cut by the 
machine tool and have to be chipped out 
before machining can proceed. Mr. J. 
E. Stead, F.R.S., has pointed out that 
these are due to small, or sometimes large, 
blow holes or gas holes formed during set- 
ting. After the cell walls are solidified 
pressure of the shrinking shell forces 
some of the last liquid portion of the 
metal into the previously formed holes. 
The amount of phosphorus present shows 
at what stage of the setting this pressure 
has been exerted. The examples shown 
(Example D), are selected from a num- 
ber of these which have been examined 
by the author; analysis of the casting 
from which the shots and buttons were 
taken is also given. 

Solid contraction increases with hard- 
ness and shrinkage of the liquid metal 
increases at same time, therefore we 
should expect to find most trouble from 
drawn holes or shrink holes in hard 
metal. It is soft metal, however, which 
usually causes greatest trouble in this 
respect. It is usually found in irons 
which are deficient in fluidity, due either 
to low temperature or to composition. 
Irons with excess of carbon or with very 
low carbon both tend to produce this 
effect. 

Sponginess is due to similar causes and 
can usually be remedied by increasing 
the hardness by use of a lower grade of 
iron, 

Dirty metal is often due to the oxi- 
dised condition of cold-melted metal or 
to holding metal of soft composition too 
long in the ladle. As the temperature is 
too low for rapid reaction on silicon and 
manganese, oxide of iron is formed on the 
surface by contact with air, and at the 
same time graphite is commencing to 
separate. The result is a dirty deposit 
on the surface of the metal. This collects 
together and during casting the carbon 
and oxiae react, forming carbide mon- 
oxide gas. This gives rise to pin holes, 
dirt holes, ete. 

Holes classified as blow-holes generally 
include holes formed by air, gas, or steam 
from mould or cores, air drawn down 
runners and forced through the metal 
in the mould, also gases due to oxides 
of iron and manganese reacting on the 
carbon in the solidifying metal, or on 
graphite already separated, or on the 
carbon or graphite of the moulds. Sul- 
phur is also an indirect cause of these 
troubles due to the formation of man- 
ganese oxide from sulphide of manganese. 

Shot holes and pin holes also are largely 
due to oxidising conditions of melting 














and handling the metal. Dirt holes are 
those which contain oxides from the sur- 
face of metal, scum from ladle or slag, and 
are usually the result of bad skimming. 
Sand holes, caused by sand in the mould, 
bits of cores or mould are usually recog- 
nised as such. 

The use, and in some cases necessity, for 
the addition of alloys to the melted metal 
is due-to the presence of oxides. This 
trouble is inherent in cast-iron, and 
whilst it can be reduced considerably by 
adding oxide-removing alloys or by more 
suitable composition, it is chiefly by the 
removal of oxidising condions of melting 
and casting operations that the evil can 
be reduced. As long as cast-iron is used 
in the foundry it will recur to a greater 
or lesser extent. 

Sufficient attention is not given to the 
fact that molten cast-iron is more readily 
oxidised, or burnt, at low than at high 
temperatures. At high temperatures the 
iron itself is protected from oxidation by 
the preferential action of manganese and 
silicon. Any oxide of iron formed is 
rapidly reduced by these elements to 
metallic iron, oxides of manganese and 
silicon produced by the reaction, together 
with more or less oxide of iron forming 
a fluid slag which rapidly rises to the 
surface of the metal. This action is not 
so prominent at low temperatures, and is 
also to a great extent prevented by want 
of fluidity of the metal. Want of 
fluidity an prevents any intermingled 
oxides from rising to the surface very 
rapidly, and thus being removed as slag. 

The bulk of the troubles associated with 
the casting of iron is connected with 
this oxidation. The presence of oxide of 
iron in metal reduces fluidity, and in- 
creases and sometimes causes trouble due 
to shrinkage or drawing. It is also re- 
sponsible for causing many of the small 
holes as pin holes, shot holes, due to the 
reaction between oxide of iron and car- 
bon in the iron producing carbon 
monoxide gas. Large holes can often be 
tracted to pieces of solid or semi-solid 
slag or oxide. 

High manganese irons are usually least 
subject to the-detrimental effects of oxi- 
dation, but even these irons melted and 
exposed to oxidising conditions at a low 
temperature, show these defects to some 
extent. 

_ Much difficulty is experienced in carry- 
ing out investigations in connection with 
oxidation of cast-iron, owing to the 
difficulty attending the analysis of iron 
for oxides and the time required. There- 


fore, very little has been done in this 
direction. 
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The Preswent: Well, gentlemen, as I 
predicted, we have had a paper full of 
interest. It is too big an order to discuss 
all the points mentioned, but it will form 
a valuable addition to the literature of 
our members, and one that will be found 
useful in many cases of trouble as it has 
a direct bearing on our everyday work. 
One point I noticed, and on that I am 
perfectly in accord with Mr. Munnoch. 
First of all as to total carbon. I am not 
sure that sufficient attention is paid to 
total carbon, for this has even a more 
practical bearing than the question of 
combined carbon. There is no doubt that 
by attention to this point you can 
increase the strength of a low grade 
iron. That is, if you start with a fairly 
medium degree of carbon, and increase 
your total carbon to about 3 per cent. 
you will increase your strength in pro- 
portion. Another question was that of 
steel scrap added to iron. I have had 
some experience with this, and find it is 
rather a dangerous thing. I believe that 
for castings such as liners or piston rings 
it will be found a great advantage. I 
should like the lecturer to classify in 
some way the amounts of manganese he 
would use for certain castings and general 
work. It is a very debatable point, this 
manganese question. My own experience 
is that it does not increase wearing 
properties. With irons of the same 
degree of hardness, the iron in which 
the hardness is due to sulphur is a much 
better wearing iron than one in which the 
hardness is due to manganese. I have 
examined several cylinders and other 
castings, which have worn badly, and have 
generally found the manganese to be 
high and the sulphur low. With refer- 
ence to the phosphorus decreasing the 
shrinkage in very complicated castings. 
I find that it is an advantage. When I 
have to deal with a cylinder of a very 
complicated design, I find that by in- 
creasing the phosphorus up to 1 per cent. 
the benefit of decreasing shrinkage more 
than repays the loss of strength which it 
may bring about. 

Mr. Bucwanan: I am glad Mr. Mun- 
noch has dealt with this question. He 
supports the attitude I have adopted for 
some years, and I must admit that there 
is not always absolute agreement between 
analysis and physical characteristics. But 
where they fail, so far as I have seen, is 
only in the low silicon iron, and it is 
quite certain that this difference of 
physical characteristics in irons of ap- 
parently similar chemical analysis arises 
from causes which we have not yet 
elicited, but which no doubt will by 


further investigation be found to fall 
into line with the other metals in which 
physical characteristics follow the chemical 
analysis. We cannot, of course, say that 
we know all that there is to be known, 
and that chemical analysis tells every- 
thing. But, as the lecturer has pointed 
out to us, the man who mixes pig- 
iron is most successful when he works 
from analysis, and we who have adopted 
it largely in our own works find we can 
get 99 per cent. of definite result follow- 
ing from definite mixtures. I think there 
is no law or rule ot work in any depart- 
ment which can bring you nearer to 
exactitude than that. The writer of the 
paper mentioned the principal difference 
between cold-blast iron and_ hot-blast 
iron, the total carbon and silicon being 
lower in cold-blast irons than in 
the hot-blast iron. If it were not for 
characteristics of that sort it would be 
as good an iron and would sell at as good 
a price, but I have been informed by 
one who has investigated it, that with 
cold-blast iron another element comes into 
play, and that is the size of the graphite. 
I think that has an important part to 
play in the strength of cast-iron. If you 
have your graphite large it means you 
have so many flakes of graphite dividing 
up the iron, and you will have fracture 
running along these plates. If you have 
your carbon in a finely divided state, you 
will increase your strength. The differ- 
ence between the graphite to be found 
in the cold-blast irons gives you princi- 
pally the reason why one is stronger than 
the others. With reference to the 
characteristic appearance of manganese 
iron in the ladles, in Scotland, I was used 
to seeing that, but at Middlesbrough, 
with irons which were low in manganese. I 
found they gave a clear top with no 
break in it. The Scotch moulders used 
to judge of the hardness of the iron by 
the size of this break which takes place. 
It is like an enormous number of ellipses, 
and they are constantly forming and 
breaking in the most beautiful manner. 
When they are small, the silicon is high, 
and when they are large the silicon is 
low. That is, with a constant manganese 
you get a small break if the silicon is 
high, and with the same manganese you 
get a very large break with the silicon 
low. We will say that with 2} per cent. 
of silicon present the ellipse will measure 
2} in. from point to point. If you get 
down to 14 per cent., this ellipse may 
measure 1} in., and the Scotch moulder 
judges the hardness by the size of this 
ellipse. I think the size of the ellipse 
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may be conditioned not only by the 
manganese present, but also by the 
silicon. With regard to the sparking of 
silicon iron, I think it is well if one sees 
a phenomenon just to try to construct a 
theory. The sparking in star-like forms 
is undoubtedly due to absence of silicon. 
If what would otherwise form a star falls 
dead it means. the silicon is excessive. 
If the silicon is low, then you 
have the forms the lecturer has referred 
to. He has referred to the sulphur in- 
creasing the combined carbon; here is 
one of the puzzling things to me. I 
submit it as a thing on which you can 
exercise your minds. and possibly at 
future Conventions give us the result of 
your investigations. The lecturer says 
that increasing the sulphur gives in- 
creased strength by the increase of the 
combined carbon. .If you take a white 
pig-iron, the carbon is wholly in combined 
form; you find it brittle. and get a low 
breaking strength. You get a maximum 
strength with a combined carbon about 
0.67 per cent. Now, if you get a white 
pig-iron coming out brittle, because all 
the carbon is in combination, how is it 
that you must have a certain amount of 
this brittle constituent present if you 
want to get a high strength in the test 
bar. That is one of those puzzling things 
which may conceal a very great truth. 
The filling of blow holes by phosphorus 
is a very important point, and, I 
think, supports what Mr. Stead told us 
yesterday about the pushing out of the 
phosphide by the forming of graphite and 
the crystallisation of pure iron. It is 
an interesting fact that Mr. Munnoch 
has found in these blow holes such a large 
percentage of mhosphorus. One some- 
times wishes that instead of sinking 
away, the phosphorus would travel along 
and fill them. Very often we would not 
mind how they were filled. if they were 
filled up by something. (Laughter.) I 
semetimes wonder whether it would be 
possible to ascertain the exact conditions 
under which a blow hole is filled by these 
constituents. Undoubtedly, the iron 
oxidises on the top, but whether oxide 
exists in the middle is a very debatable 
point. We know Dr. Moldenke has written 
a great deal about oxide. He is right 
about malleable cast iron, but the two 
things are different. I have discussed the 
question with Mr. Stead, and with several 
other metallurgists who are well worthy 
of attention. and they do not believe 
that in ordinary grey iron of 2 to 2} 
per cent. of silicon you have free oxygen 
present. That is a very debatable point, 


and there are great difficulties attaching 
to the detection, chemically, of oxygen. 
This line of work is very important, and 
may very well have more attention paid 
to it. As for the supposed results from 
the inclusion of oxides, I can _ believe 
oxide is present in the casting if it is 
badly skimmed; or if the moulder allows 
his runners to get down there must be 
oxide. Zut as regards ordinary cast- 
ings, I do not see through this matter. 
Mr. R. Mason: At the last Conven- 
tion, I spoke about trouble with some 
brown spots. Mr. Houghton was read- 
ing a paper on analysis, and I mentioned 
about using ferro-manganese to make our 
irons closer grained. Mr. Houghton 
pointed out it was very likely due to the 
manganese that the iron was broken up 
by certain lines of demarcation. I had 
the manganese pounded into smaller pieces. 
and I have not had that trouble since. 
This time, another point has come up 
which gives me a good deal of informa- 
tion about these spots, spoken of by Mr. 
Stead and Mr. Munnoch. I was very 
much troubled on one occasion with a 
hard spot in a casting. The file would 


not touch it, and I could not understand 
I tried the casting, and all 


this at all. 
round the edges it was soft. I filed away 
until I got round about the piece which 
had the globule, and found it was ex- 
tremely hard. We had not had that 
before, and I thought it was not likely to 
occur again. But it did crop up again 
later. I saw a casting that had just been 
cast, and it had a hole in it, and the 
hole was partly filled with the hard, white 
substance Mr. Stead talked of—a sort of 
strawberry. We had the core found, and 
discovered that we had been having a few 
blow holes at that place. No doubt. before 
the metal solidified. this substance was 
forced into the blow hole and filled it up. 
Mr. Buchanan says it is sometimes a 
good job to have these blow holes filled 
up somehow, but we don’t want them 
filled up in that wa'ly. As to the use of 
borings in the cupola adding sulphur 
to the iron, Mr. Keep, of America, re- 
commends it very highly. I wonder if 
the gain he speaks of is due to the in- 
crease of sulphur. He seems to think 
it is due to putting borings in. Mr. 
Munnoch, however, says it is the sulphur. 
He speaks also of using glazed irons. We 
see it continually stated that high silicon 
makes the casting more solid, and gives 
other advantages, and we find some fore- 
men buying a dear iron and mixing it 
with Scotch. If this does not. give good 
results, he goes and buys glazed iron, 
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and at last, by trying all kinds of mix- 
tures, he at length gets good results. 
But if he knew more, he would be able 
to reach the same results with cheaper 
iron. The author says he has seen that 
shrinkage holes are often lower in phos- 
phorus, and that is due to the silicon 
ites drawn away. I have seen that 
myself. In the case of a casting with a 
heavy boss on it, you will see a greasy 
spot which will run away down into a 
hole. I think Mr. Munnoch’s explana- 
tion is really the correct one—that there 
is not enough attention given to noticing 
the effect of higher temperatures. I 
must support him on that point; there 
is no doubt a large number of places 
where the furnace is not working as it 
should do, and takes up impurities, 
mainly sulphur, which it would not do 
if a sufficient quantity of coke were 
allowed. With regard to the advantage 
to be gained by adding scrap, in the 
way of reducing shrinkage holes, at a 
meeting in Birmingham, when Professor 
Turner was speaking, I mentioned that 
by adding scrap to certain irons that 
seemed soft I could always reduce the 
shrinkage holes. Mr. Cook, however, said 
that he found that by adding more pig- 
iron he could reduce it. Thereupon, Pro- 
fessor Turner said: “Oh, that is just 
the reason why you two should exchange 
pig-irons.” It is a matter to find out 
what is the most suitable iron for your 
purpose, but I found that the addition 
of scrap often prevented this shrinkage. 
Mr. G. M. Ricnes: One point I want 
to raise is: What proportions of other 
constituents are present? Have you any 
analysis of these highly phosphoric 
globules? 
Mr. Munnocu: I can give you com- 
plete analyses. 
The PRESIDENT : 
the ‘‘ Proceedings.” 
Mr. Capptck: There is one thing that 
has been especially emphasised in this 
discussion, and that is, we must exercise 
very great care in the use of analysis in 
the foundry. The various experiences, 
both of chemists and of foundrymen who 
have spoken, emphasised that fact. Ore 
thing I want to speak of is soft iron in 
regard to silicon. I followed very closely 
the articles written by Outerbridge, of 
Philadelphia, with regard to the presence 
of silicon. In my own shop, we had 
a trouble with some very small nuts 
which had to be made to fit into the 
interior of a vice. It is very essential 
that they should be very strong, and to 
be capable of being milled down to very 


It will be given in 
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fine points without having to be very 
severe on the cutters. By using soft 
iron we should get a weak iron, which 
was to be avoided. After reading Mr. 
Outerbridge’s remarks on this question, I 
experimented as he suggested, but I 
found that instead of a softening effect 
it had a hardening effect. These castings 
weigh only 10 lbs. or 12 lbs., but I had 
the ferro-silicon dropped in gradually. 
My experience, however, was that it did 
not get thoroughly diffused, but you 
simply would get silicon in the middle, 
and that the other elements with 70 or 
85 per cent. silicon were not affected. I 
then got down to 50 to 60 per cent. silicon 
alloy, and had it pulverised into very 
small particles, and I found that answered 
very well. We are making some 
thousands of these things a‘ month, and 
we seldom get a hard one. They are 
suitable for machining, and, at the same 
time, sufficiently strong. This shows it 
is not desirable always to use a very high 
silicon. I should have liked Mr. 
Munnoch to have dealt rather more fully 
with the use of steel scrap. I find that 
unless you get hold of the right quality 
of steel borings you are likely to reduce 
rather than to increase the strength. 
Another point is to see that they are 
thoroughly melted and diffused. 


The Presipent : With reference to the 
question of chilling with iron inserted 
in the cores, it is a thing I have prac- 
tised regularly in connection with bosses. 
I prefer it to borings. Boring must be 
very regularly done, or it is very detri- 
mental to the casting. Where you have 
a lot of working with the vice, it is 
better, I think, to put in a chill. 

Mr. Muvunnoch: I am afraid I 
shall not be able to say much in reply; 
but one thing which must be taken into 
account when considering cast iron is 
that different circumstances have a great 
effect. For instance, one person finds 
that a high manganese softens iron, 
another that it hardens it. Of course, 
that is due to a large extent to the cir- 
cumstances under which it is applied. 
Mr. Cook says that sulphur is preferuble 
to manganese for wearing surfaces. As 
a rule, with sulphur in large castings, if 
you have both sulphur and manganese 
present, the hardness is to some extent 
variable. You cannot be certain of it, on 
account of the difference in the tempera- 
tures of the metals contained. In the 
case of high-temperature metals, the sul- 
phur tends to be eliminated, whereas, in 
iron of a low temperature the sulphur 
stops there and causes hardness. Now, 
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in small castings, high manganese, with 
high sulphur, undoubtedly hardens. That 
is, in small, thin castings. Of course, in 
larger castings, the effect is to soften. 
Therefore, it is preferable in large cast- 
ings to harden by means of sulphur and 
keep the manganese as low as possible. 
The irons most useful for hardening, 
where hardness and strength are re- 
quired, are usually lowest in manganese. 
There is another question in reference to 
crumbling—crumbling that is not due to 
manganese, but usually to the too-soft 
metal. Of course, the indirect effect of 
manganese may be to soften the metal, 
and, therefore, may cause that crumbling. 
The remedy then is a hard iron to 
start with. Mr. Buehanan says that in 
99 per cent. of cases the composition 
agrees with analysis. I can hardly agree 
to 99 per cent., but I should say in, per- 
haps, 50 per cent. (Laughter.) When 
applying analysis, one often comes across 
very contrary tests. You very often find 
that circumstances alter cases, and it 
does not do to put too much reliance on 
one single analysis. In a general way, it 
is possible to trace and_ connect 
mechanical properties with a chemical 
composition. As regards the size of the 
graphite plates, and the difference in 
hot and cold-blast iron, Mr. Buchanan 
mentioned that the size of the graphite 
plates is smaller in the cold-blast iron. 
That is due to the smaller amount of 
carbon that is present. With the larger 
amount of carbon these graphite plates 
are larger, whereas iron low in_ total 
carbon usually has closer grain, due to 
smaller graphite plates. This is due to 
a great extent to the large amount of 
total carbon. With regard to the effect 
of manganese on the appearance of the 
metal, Mr. Buchanan said that as a rule 
the break altered with the amount of 
silicon. I have not found this to have 
any effect, because I am dealing with 
different irons, with a different amount 
of manganese. As a rule, we have found 
it is the manganese and not the silicon 
which affects the appearance of the melted 
metal. Of course, pig-irons which con- 
tain high silicon usually contain a high 
amount of manganese, and at the blast 
furnaces there is no need to judge the 
quality of the iron by the appearance of 
the metal caused by the manganese, 
because as the manganese goes down you 
can generally rely on the silicon going 
down as well. But you can have either 


a high or a low manganese with a high 
or low silicon iron and still get this effect 
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on the appearance. The addition to 
alloys of 14 per cent. of phosphorus and 
21 per cent. silicon very often may pre- 
vent sinking due to the removal of the 
oxide. High silicon iron, as a rule, is 
easily oxidised through the cooling of the 
mould. It is not the case with a very low 
silicon iron, and, therefore, it is quite 
probable that sinking will be reduced by 
the addition of any metal or alloy which 
removes the oxygen. As regards the 
addition of scrap to prevent sinking, this 
can often be accomplished by using a low 
quality of metal at the start, and 
the scrap is equivalent to a_ low 
quality of metal, being higher in sulphur 
and lower in manganese, and lower in 
total carbon than the average of pig- 
iron. With regard to the addition of 
brittle white iron to grey iron increasing 
strength, it is evident that this is due 
to increase in sulphur, and to some ex- 
tent also to closing the grain. In addi- 
tion to increasing the combined carbon, 
the addition of sulphur usually gives a 
smaller grain, which is much the same as 
making the iron into a lower quality, 
closing the grain, increasing the strength, 
as well as increasing the combined 
carbon. Of course, an excess of com- 
bined carbon decreases the strength by 
rendering the iron brittle. There is no 
doubt that iron is oxidised largely when 
it is melted at a low temperature. 
With iron of a low fluidity standing in 
the ladle, you can see the oxide and the 
graphite rising to the surface and form- 
ing a spongy mass, which is usually full 
of small shot holes. With refernce to 
Mr. Mason’s remarks, he agrees as to 
these hard spots being caused by the use 
of phosphorus. On the question of using 
borings. Mr. Keep says it closes the 
grain without altering the composition. 
I have found that it usually increases the 
sulphur; it also lowers the silicon to 
scme extent, and decreases the total 
carbon. Therefore, there is an alteration 
in composition which acts for the smaller 
grain. Mr. Caddick refers to the use of 
steel scrap in the shape of borings._ That 
is unsatisfactory, because anything in 
the shape of borings is usually burned 
in the cupola and tends to the intro- 
duction of oxide in iron at this very high 
temperature and very high manganese. 
The Prestpent: The paper we have 
just had is more or less of a technical 
character. We are now to be favoured 
with one wholly and purely practical. 
One of the chief features of our Con- 
vention is that we endeavour to combine 
the theoretical with the strictly practical 
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Making a Propeller. 
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in our discussions, and to make all our 
proceedings turn to practical ends. 
(Hear, hear.) 

Mr. J. SmitrnH (of North - Eastern 
Foundry and Engine Works, South 
Shields) then gave a lantern lecture on 


METHODS OF WORK IN THE 
FOUNDRY. 


The views shown by Mr. Smith num- 
bered 37, and were all of actual foundry 
operations. In his opening remarks the 
lecturer said : 

Mr. President and Gentlemen,—I am 
not sure that I shall be able to interest 
everyone here this morning with the views 
I am going to show, and what I intend to 
say, knowing as I do that there are so 
many of you engaged in so many different 
classes of work. The views, however, 
illustrate our method of making large 
marine castings on the North-East Coast. 
It has always been interesting to me to 
visit other foundries. Tiowever small 
they may have been, I have always found 
something to learn in them. 1 do not 
say that Il am going to show you the 
very best methods of making castings, 
but I[ hope that after I have finished 
my lecture, anyone who has anything 
better to show will tell us of it; and I 
for one, shall be very pleased to see it. 
(Applause.) The reason for my getting up 
this lecture was this: I had been urged 
over and over again by a friend of mine 
to give a lecture on moulding to the 
members of the Marine Engineers’ Asso- 
ciation. I have always found it difficult 
to explain the methods of moulding to 
men who have no practical knowledge of 
foundry work. In fact, after the trouble 
I had taken to explain the methods, I 
found they knew as much when I had 
finished as when I began. Engineers 
wh» go to sea, and men who build marine 
engines, know eéxacily what the engine 
should do, but how very few of them 
know how head-plates, cylinders, con- 
densers, and other parts of the engine 
are made. (Hear, hear.) Therefore, I 
thought the best way to explain the 
methods of foundry work was to_ illus- 
trate the making of castings, stage by 
stage, by means of the views which I am 
now going to show, and which are photo- 
graphs of actual work in the foundry. 


Propeller Making. 


Fig. 1. This propeller is made .on a 
cast-iron plate not less than 1 ft. larger 
in diameter than the propeller, and 
mounted on wheels to run in and out of 
a stove or large oven. We first sweep the 
cup or bottom of the boss with a board 
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cramped on to centre-pin; we then sweep 
beds for angles to rest on, and build up 
the boss which forms the pattern. 





Fig. 5.—Top Tackie. 


Fig. 2 shows angles, which are made of 
light iron set on beds. Each angle has 
a centre mark on it, and is squared up 
from the centre mark on the bed. The 
moulder builds up to the top of the angle 
with loam and bricks, and strickles off 
with a straight-edge. This forms the bed 
or pitch of the propeller. It is then put 
into the stove for the first drying. 

Fig. 3. The patternmaker then tries 
the pitch, and when this is found cor- 
rect, marks out the shape of blades and 
sets on thickness pieces. 

Fig. 4. The moulder then makes his 
pattern of sand, and commences to cover. 





Fie. 6.—Coverep. 


Fig. 5. Different foundries have 
different methods of covering the tops 
of propellers. Some use a cast-iron plate 
the full size, with prods cast on to carry 
the loam. Others have square holes in 
cross bars, and then shove up square cast 
iron to carry the loam and bricks. I have 


had experience in these methods, but find 
the methods that have been in use for 
thirty years are the very best for cover- 
ing a propeller —by putting hangers 
over the cross bar and using wrought- 
iron slabs, so that 'you can always bend 
them to suit any pitch of Ba, wang and 
always secure a good lift. e now cover 
the propeller and put it into the stove 
for second drying. 

Fig. 6. We now lift off the top of the 
propeller, hang into jib cranes, remove the 
sand pattern, finish and black, place the 
tops on the bottoms again one brick 
high and put into the stove again for the 
third drying. The tops are placed in 
position, properly bolted and cramped 
down on the bottom plate, and cast in 
the open. There are many foundries 
where the propellers are lifted into large 
pits and rammed up before casting, but 
to my mind this is not necessary. 

This casting, when finished and ready 
for the boring mill, weighed 5} tons, and 
took 1 minute 5 seconds to fill. 





Fic. 7,—PROPELLER FLOOR ; 9 PROPELLERS 
IN PROGRESS. 


Fig. 7. Propeller floor. It may be in- 
teresting to you to know that in the year 
1906, 245 propellers were cast on this 
floor, and the total tonnage was 1,281 
tons. In the year 1907, 414 propellers 
were cast, with a total tonnage of 1,510 
tons, and there are now nine propellers 
in progress on this floor. 


Cylinder Cast Crown Down. 


Fig. 8. This is not the usual way in 
which cylinders are cast, except for 
Government jobs, or special work to 
order; but it is a good and safe way to 
get a sound cylinder, especially on the 
crown. The bottom or crown of this 
cylinder mould is made of loam, and the 
Lody of sand. This bottom is built on a 
large cast-iron plate. The view shown is 
cast-iron machined out for the stuffing 
D 





586 


box core to fit in. The crown pattern is 
then placed on and built up. 
Fig. 9. The bottom of the mould is 


properly finished, blacked, and thoroughly 
dried. 





Fic. 8.— Startina. 


Fig. 10. The boss is then built, and 
this forms the barrel or pattern; it is 
then taken to the pit or case. 

Fig. 11. The steam chest pattern is 
eee on one side of the box and the 
ylank chest on the other, thus forming 
the full pattern in the pit. 

Fig. 12. It is then rammed up with 
sand in the ordinary way. The ring 
shown at the top is a head cast on the 
cylinder to ensure its being sound. 

Fig. 13 depicts the pattern drawn and 
the mould properly finished, blacked, and 
dried, and ready for coring. The height 
of the mould is 6 ft. 6 in. 

Fig. 14. The cores are here shown 
ready for moulding. The steam chest on 





Fig. 


9.—Crown or CyLINpER. 


the right is made in five pore, top and 
bottom, steam ways and exhaust are 


fitted into the steam chest, and then put 
into the plate or drawback face of the 
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casting. The belt core running from the 
steam chest to the blank chest is fitted 
as shown. 

Fig. 15 shows the top part on and 
the runners made up and ready for cas:- 
ing. 

Fig. 16 shows the feeding head on top 
of the cylinder. 

Fig. 17. The finished casting, weigh- 
ing 9} tons. The time occupied in filling 
with metal was 1 minute 25 seconds. 


Condenser. 


Fig. 18. Before placing the pattern into 
the pit, sand beds are properly levelled 
for legs and feet to rest on. The pattern- 
maker then sets the pattern into proper 
position before the moulders commence 
operations. 





« 


10.—Boss Burtt on Crown. — 


Fig. 


Fig. 19. Rammed up to joints after the 
drawbacks have been placed on the top 
of the legs. 

Fig. 20. The pattern covered and ready 
for the top part. It is then rammed up, 
grates and all tackle are properly fastened 
through bars, then lifted off. 

Fig. 21. After the drawbacks have 
been removed, and the pattern drawn, the 
moulders finish their moulds. 

Fig. 22. The top finished 
for turning over to dry. 

Fig. 23. Placing the main core in the 
mould. 

Fig. 24. All cores in 
ready for the top part. 

Fig. 25. The top part on, runners made 
up, and ready for casting. 


Fig. 26. Casting. 


and ready 


the mould and 
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Fig. 27. Cast. 

Fig. 28. The casting, weighing 14} tons, 
finished and ready for the engineer’s shop. 
The time occupied in filling with metal 
was 1 minute 50 seconds. 


Burning or Mending Blades on 
Propellers. 


Fig. 29. When any part of a propeller 
blade is broken off, and it is desirable to 
repair it, we first cut it straight so as 
to get a straight burn. That makes the 
contraction equal. We then place a plate 
underneath the blade of the propeller; 
put on one course of brick, and then a 
thin coat of loam, which forms the bottom 
part of blade, and then dry it. 

Fig. 30. The templates for the thick- 
ness and shape of blade are placed on, 





Fig. 


11.—PatTtTerRN IN Pir. 


and the pattern formed of sand. This 
broken blade is 2 ft. long, and 23 in. 
thick at the centre of the blade. 

Fig. 31. The top is covered with a 
cast-iron grate, leaving a vacancy across 
the blade for the git, which will be & in. 
on the cold metal and } in. on the moulds. 
Then, after covering and drying, the top 
is lifted off and the sand paitern re- 
moved, finished, and _ blacked, and 
thoroughly dried before casting. 

Fig. 32. Ready to burn. 

Fig. 33. Properly burnt, and stopping 


up the git at the bottom edge of the 
burn, 








Lecturer’s Remarks. 


Summarising and commenting upon the 
subjects he had illustrated, Mr. Situ 
said :— 





Fic. 12.—RAMMED-UP VIEW OF THE HEAD. 
In the metal foundry we have the loam 
moulding, green sand moulding, and dry 
sand moulding. Loam. moulding stands 
distinctly apart from either green sand 
or dry sand moulding. The principles of 
all three systems are to a certain extent 
identical, but the materials employed, as 
well as the manipulation, are very dif- 
ferent. We have every reason to believe 
that loam moulding is the most ancient 
method, both for brass and cast iron. 
Of the three branches of moulding the 
loam is that in which the moulder can 
best show his ability. He has a broader 
field than the sand moulder in which to 
exercise his judgment, and, this being 
so, it is hardly fair to say that of neces- 
sity he is the superior man to the sand 
moulder. By no means; the one has 
greater scope for his ability than the 





Fig. 


13.—Mov.p Finisnep. 


other, and the sand moulder has many 
more difficulties to contend with than 


the loam moulder, especially the green 
sand moulder. 


D2 
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There is a peculiarity about moulding 
upon which too much stress cannot be 


laid, namely, that a piece of work can 
only be done once, and if it is imper- 





Fig. Movu.p. 


a 


14.—CorES READY FOR THE 


fect in any essential particular it is 
spo.led, and cannot be used for any other 
purpose, so that it must be broken up 
for scrap. There are a great many men 
in the engineering world who say there 
ought to be no bad castings. With this 
I quite agree; but there are very few 
men who come to the front to show us 
foundrymen how to make a good casting. 

Engineers do not hold moulders in the 
highest esteem, but we think the reason 
must be their want of knowledge of the 
difficulties of the moulder’s art, and the 
full importance of his work; for it must 
be borne in mind that by far the greatest 
weight of the metals used in the con- 
struction of machinery is cast iron. I 





Fie. 15.- 


Reavy to Cast. 


also take this opportunit'y of pointing out 
that incompetent persons are sometimes 
appointed to examine castings, with occa- 
sionally the power of condemning them. 
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It is sometimes laid to the charge of 
moulders—or, I should say, the foreman 

that they hide the faults of castings. 
Now, although we strongly condemn this 
practice under all circumstances, we still 
admit a slight excuse for their doing so 
when they know that they are to be dver- 
looked by an incompetent person, who 
may make a trouble about a mark on the 
surface from ignorance of its real nature 
and cause, but which affects the casting 
only in appearance. I may say here, 
there is a very small percentage of bad 
castings made considering the nature of 
the material a moulder has to work with, 
and I venture to say that if engine 
builders were to make their own castings 
the percentage would be even less. 


Burning Castings. 


When any part of a casting has been 
broken off—such as a flange or tip of a 
propeller blade—the moulder considers 





Fic. 16.—FEEpING aFrTeR CasTING. 


whether he can mend this without injur- 
ing the casting. Mending, so as to en 
sure success, will depend wholly upon 
what part of the casting requires it. The 
formation of the casting has to be 
considered as well as the kind of metal 
that has to be used; and herein lies the 
danger of burning or mending. Ii is not 
every casting that will stand a portion of 
it being brought to a melting heat with- 
out splitting in some adjacent part; it 
depends almost wholly upon the forma- 
tion of the casting. 

When a casting is a bad one. owing to 
fracture, blowing part, etc., a moulder 
thinks it cannot be made worse by burn- 
ing, which may as well be resorted to. 
Burning or mending a casting can only 
be done once on the same place; hence 
the necessity of taking every precaution 
before beginning. 
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It may be fairly questioned : Is a burn 
as good as if the casting had never been 
burnt? I at once answer (assuming the 
mend has been properly done, and there 
are no symptoms of a crack on the part 
of the casting) it is equally as good as 
if no burn had taken place. As examples 
may be taken the burning of large pieces 
on propeller blades; these propellers 
have been returned again broken on the 
same blade, but never’ near_ the 
burn. Therefore, from carefully watch 
ing the results of mending castings, my 
impression is that the mend, when pre- 
perly done, is equal in strength to the 
rest of the casting. 

It may again be asked : Would the burn- 
ing have any evil effeat on any othe: 





Fig. 17. 


FinisHep Castine, 9} Tons. 


part of the casting, even a considerable 
distance from the mend, and thus, when 
the working strain is put upon the cast- 
ing, cause the part to give way? In 
answer, I would say that this may, and 
even does, take place in castings of cer- 
tain structure, such as bed-plates, con- 
densers, cylinders, etc., in which it is 
difficult to determine on what part of the 
casting an undue strain may take place, 
owing to a portion of it being brought to 
a melting heat, cast iron being of such a 
nature that it may be on the point of 
flying, and no one be aware of it. But 
in plain castings (and especially whea 
the mend is at the extremities) I scarcely 
think that burning has any vital effect 
upon the other parts. 
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Again, burning a casting on the middle 
parts should never be resorted to unless 
it cannot be mended otherwise, as it is 
seldom a success, 








Fic. 18. 


Foundry Management. 

The person who has control over a 
foundry ought to possess many qualifica- 
tions. First, he should be able to 
manage or control himself. He ought to 
be thoroughly conversant with the work 
in all its branches that has to be carried 
on under his direction. A man who is 
continually losing control over his temper 
soon ceases to be respected by his sub- 
ordinates, and in proportion as he does 
this he loses control over them. A 
man will at times lose his temper, but it 
ought to be as seldom as possibie, and 
then only when he has a just reason. 
He should be a competent workman in 
every detail; able to know whether a 
man is working or frittering away his 
time; able to discern what a man really 
can do, and place him ait the kind of 





Fic. 19. 


-RAMMED-tP TO JOINT. 


work he is suited for; able to discern the 
character of a man, and to know when 
he is working cheerfully or the reverse; 
able to read his men and shop like a 
book, from the ‘youngest apprentice to 
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the oldest journeyman, and to tolerate no 
shouting or undue noise. He ought to be 
a sober man, and should also see that 
every man under his charge is sober 
during working hours. 





Fic. 20.—Reapy ror tHe Tor. 


Familiarity breeds contempt : the fore- 
man’s distance from the men ought to be 
such as to promote respect, and yet not 
so much as to preclude them from speak- 
ing to him. He ought always to be able 
and ready to assist and encourage any- 
one who has got into difficulties with his 
work, providing that such difficulties have 
arisen from errors of judgment. He 
should evince no partiality, and show no 
favour, treating every workman alike. 
He should be capable of judging for him- 
self, yet not be above taking a hint 
even from a labourer. In this he should 
fear neither master nor men, as they are 
both quick at detecting anything of that 
kind, and neither party is slow to take 
advantage of it. 





Fic. 21.- 


FINISHING THE MovuLp. 


DISCUSSION. 
The Prestipent: Gentlemen, we 
been treated to a paper that for 
practical interest is almost unique. 


have 
pure 


We 
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have been able to trace the iron casting 
from the commencement to the finish. 
When people allow you to go through 
their works they don’t show you every- 
thing—often because it is not possible to 
do so. Here we have seen everything, 
and in such a way that we have been able 
to understand and to be interested and 
to learn. 

Mr. Bucwanan (referring to Mr. 
Smith’s description of a cylinder cast 
crown downwards): Does Mr. Smith 
make and difference in the diameter of 
the bottom and the top? 

Mr. Smita: We usually make about 
three-sixteenths of an inch difference, 
otherwise the pressure of the metal would 
nip the core a little. We always make 
the bottom of the core three-sixteenths 
bigger. For the upside down cylinder 


we don’t make any difference, but for the 
open end down we do. 





Fic, 22.—THE Top FINISHED. 


Mr. Laurie (Paisley): This branch of 
work is a very interesting thing, and Mr. 
Smith’s address has brought it before us 
in a most interesting and helpful way. 
(Hear, hear.) Of course, in the case of a 
cylinder made inverted in the usual way 
with the crown downwards, there ought 
not to be any difference made. But I 
understand that it was not at Mr. Smith’s 
desire that he made the cylinder crown 
downwards. 

Mr. SmirH: No, it was thought of by 
two or three of us. It is perhaps eight 
or nine years since we first made these 
cylinders crown downwards. We found 
we had trouble, particularly with 
cylinders that had to stand a very big 
pressure, and it was decided to try one 
the other way, and we found it to be a 
success. In fact, for one firm we never 
make a high-pressure cylinder unless it 
is cast crown downwards. 


Mr. Laurie: There is another ques- 
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tion Mr. Smith refers to, and that is, the 
difference between the cost of making a 
loam job and a dry sand job. Provided 
you get the right pattern you can make 
the sand job with a total saving on the 
whole transaction if the foreman pattern- 
maker tries to turn out his job properly, 
but with the kind of patterns we get in 
the West of Scotland it is difficult—we 
frequently get them more in the form of 
orange boxes. (Laughter.) It has been 
proved without a doubt that with a pat- 
tern like this the moulds can be made 
much quicker in loam. We have’ held 
competitions, one part being sent to the 


dry sand end and the other to 
the loam end, and we have found 
that the loam moulder turned out 





Fic. 23.—PUTTING IN THE CORES. 


his job much quicker than the dry 
sand moulder. We have seen the same 
patterns sent to the dry sand moulder 
and to the loam moulder, and we 
have got the better results from the loam 
shop. Mr. Smith’s method of making 
propellers is very interesting. That work 
seems to be a speciality in this part of 
the country, but I do not see the same 
precision in Mr, Smith’s method as in the 
ordinary orthodox method. We are 
visited by the draughtsman with his pitcho- 
meter, and if he finds the slightest varia- 
tion we hear of it. You must, at least, 
have a good surface on the underside of 
the propeller, and that is not so easily 
done with small sweeps. But the most 
suitable method to me is Mr. Smith’s 
method of covering up his propellers. 


Mr. Smit: I have had experience in 
making castings from skeleton patterns, 
and in my opinion you cannot make a 
casting a> as correctly or as quickly in 


sand asin loam. Of course, you may 





24.—ALL 


CorEs IN PLACE. 


spend a fortnight over a condenser skele- 
ton pattern to make a sand mould, while 
it would take only a week in loam; the 
amount of ramming-up with a skeleton 
pattern is easily seen. We have a man 
in the pattern-shop who can set up a pro- 
peller in an hour and a half, and it can 
be set up correctly. Most of them are 
tried, and we find they come out satis- 
factorily. We made a 17 ft. 6 in. pro- 
peller with two blades, commencing one 
night at four o'clock. It was put into 
the stove at half-past ten, brought out 


again next morning at four; it was 
marked off, covered, and in by twelve 
noon. It was brought out again at seven, 


put in again at eleven (the same day), 
brought out again at ten the next morn- 
ing, and was cast at four o’clock in the 





Fic. 25.—Reapy to Cast. 


afternoon. (Applause.) That propeller 
weighed 9 tons 5 cwts. Sometimes, in 
getting “our bar,” a little bit drops 
off, and then we have to get to 
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work and burn another bit on. As re- 
gards the actual life of a propeller, apart 
from accidents, that depends greatly 
upon the water. Some go a long time, 
and are never pitted; but the ends of 
the blades are sometimes pitted very 
badly. 

A Memser: If you had a _ jacketted 
cylinder, would you cast it in the pit in 
the same way? 

Mr. Smita: We make a business of 
jacketted cylinders. We never think of 
making a cylinder in loam if we can make 
it in the pit. If we decided to make that 
in loam it would mean 20 tons of tackle. 

The Presipent, on behalf of the mem- 
bers, thanked Mr. Smith for his lecture, 
and called on Mr. Riches to read his 
paper, which was as follows :— 


THEORY AND PRACTICE IN THE 
FOUNDRY. 


When asked to submit a title for a 
paper to be read at this meeting I had 
forgotten that Mr. Longmuir had given 
a splendid paper under this same head- 
ing, but as we are not likely to clash to 
any great extent I have stuck to this 
title. 

Whilst scientific subjects can, and do, 
take a prominent part in practical foun- 
dry work, and are admittedly highly 
valuable, yet I venture to think there are 
Fie. 27.—Casr. some of us, who, through not having had 
the advantage of a scientific training, 
would prefer to have some of the smaller 
problems brought out and commented 
upon occasionally, and, further, I believe 
it would be to the advantage of our Asso- 
ciation to keep this in mind. The purely 
practical foundryman should be catered 
for, and encouraged to meet with the 
purely scientific to the advantage of both. 
Good practical men are met who say the 
Association is not of much use to them, 
because they cannot tackle the advanced 
theories, and whilst we admire and highly 
value our scientific friends and their help, 
yet I feel sure they are broadminded 
enough to bear with a fair sprinkling of 
the practical, and, I trust, do all they 
can to point out remedies for our 
troubles, remembering that under the 
best possible conditions the foundryman’s 
lot is no paradise. 

That theory and practice do apparently 
disagree, in the foundry business more 
particularly, is owing undoubtedly to the 
complexity of the materials with which 
we have to deal, combined with the 

7 = . peculiar character of our work. We may 
Fic. 28.—Tue Finisnep Castine, 14} not be the only class of workers who watch 
Tons. with anxiety the subsequent operations on 
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their productions, but, the very fact that 
we do so on all jobs of importance, even 
when they have to all external appear- 
ances been perfect, proves the uncer- 
tainty which hangs over us like a cloud. 
And even where the most scientific 
methods have been adopted the same con- 
ditions exist, though, perhaps, in a lesser 
degree. If we admit that these condi- 
tions do exist, as | am afraid we must. 
then our industry is as yet in a very im- 
perfect and uncertain condition, and 
until we can obtain a better knowledge of 
the materials we use, I am afraid we shall 
have to be content with slow progress, 
but even this should be an incentive to 
persevere. 

We are all familiar with the unpleasant 
experience of seeing, if not a waster, a 
very indifferent piece of work turned out, 
after having provided the surest tackle, 
best materials, and given full instructions 
to a good moulder. We have seen a piece 
of sand shift and form an impression 
where it was not wanted, say, perhaps, 
because it was loosened in drawing the 
pattern and not fastened back; perhaps 
a scab was caused by the rammer being 
used too close or too hard, or the sand a 
little too close, too rotten, or too wet; 
or, perhaps, the vent wire was improperly 
mede use of. We have also seen a 
moulder, who is very careful to prick 
every part of his mould, then roll it over, 
and block most of the vents by rubbing 
hard down on an improperly made bed. 
He uses a vent rod under his mould, but 
that does not meet the others by perhaps 
2 in. or 3 in. The depth of a sand bed 
shou!d be dug up to correspond with the 
area of the mould; for a mould 3 ft. by 
3 ft., say, not less than 3 in. deep, and 
for 6 ft. by 6 ft. not less than 6 in. deep, 
and made even so that little rubbing 
down is required. 

I had some years ago a case of this 
vent blocking, on what is considered by 
some to be very common work—that is, 
grate bars. The sizes were 24 in. dia- 
meter, made in five sections, with }4-in. 
bars and }-in. spaces, and 4 in. greatest 
depth. When the time came for casting 
these, it was no uncommon thing to see 
fireworks, with an occasional burn and 
plenty of wasters. Eventually, suitable 
flasks were made without bars in. the 
drag, but instead loose plates full of holes 
were cast and used as follows:—The 
drag, being open, was quickly rammed 
and strickled, then the plate was clamped 
on and the whole rolled over on to rails 
fixed about 12 in. above the floor, and so 
cast. Afterwards they were finished in 
the usual way. This successfully got over 








the trouble, and it is now a very rare 
thing indeed to see a blow-up. 

So much for practical venting. Of 
course, much more could be said on this 
point, and I believe the principle just 
mentioned, might, for standard work, be 
carried out with advantage more than 
it is. I have three other jobs being 
worked in a similar way, two with drag 
bars and no plates, and another without 
drag bars, plates being used. 

This brings us to sand. Sometimes, 
after figuring out a mixture of sand, 
which for a length of time works satis- 
factorily, we suddenly find a large per- 
centage of the castings scabbed, unsightly, 
and some, perhaps, useless. The trouble 
is eventually, but too late, traced to 
the sand mixer, who has milled his mix- 
ture more than usual. 








Fic. 33.—Burnine in Procress. 


Being situated a considerable distance 
from any known sand beds of a suitable 
character for making good castings, I 
have tried various mixtures for facing, 
some of which were composed of many in- 
gredients, such as three or four different 
sands, coal, horsedung, sawdust, meal, 
gum, ashes, road-scrapings, yet although 
most of the mixtures worked satisfactorily 
for the class of work they were intended 
for, I have come to the conclusion, that 
although the materials may come cheaper 
by working in a local sand, the extra 
labour involved in mixing and keeping 
stocks is a set off against it. I think 
there is not anything at present to beat 
a simple mixture of old floor sand and 
coal with a new sand of a similar grade 
to that found at Worksop, which in 
colour is dark red, and fairly coarse 
grain. Three parts new, three parts old, 
and one part coal, if properly mixed 
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make a very good, medium strong facing 
and should turn out clean castings. Some 
years since I heard of a patent process 
for renovating old sand, so that none or 
very little new sand should be required ; 
but the foundry that I knew to be using 
this process, I hese good reason to think, 
has discontinued to do so. 

Some of our troubles are difficult to ex- 
plain straight away. On certain work, of 
a green sand plate character, where a 
blistered surface appears, we may be cer- 
tain that it is the result of the sand being 
too wet, or too hard rammed, or insuffi- 
ciently vented or steamed, so that the 
metal on entering the mould boils as it 
does in a damp or hard ladle, but which 
of the three causes named is responsible 
for the result it is impossible to say, not 
having examined the mouldg previous to 
casting. It might be either one, or a 
combination of any two, or the whole 
three. A case of cores scabbed came under 
my notice some time since; it was not 
difficult to say that the sand or the core- 
maker was at fault, but which? I tackled 
a few of the cores myself, using the same 


- sand in the same way, with the exception 


that I made them in half the time, and 
although I used different coatings of 
blacking, they all turned out perfect. 
This proved that the sand mixture was 
right, and that the core-maker had been 
taking too much time and ramming too 
hard. I can call to mind other jobs where 
the time has been reduced, and the cast- 
ings turned out at least as good as before. 
In each of these cases it is not in the 
theory, but in the want of commonsense 
that the fault lies. 

What appears to me to be required, 
more particularly for work that calls for 
a high degree of finish, is some substance 
that could be used in a pasty condition 
to form the mould, either by being poured 
around the pattern, or packed against it 
by hand, and which would immediately 
take to itself a certain amount of set or 
firmness, similar to Paris plaster, in order 
that the pattern may be withdrawn. In 
connection with this some suitable coat- 
ing would probably have to be used on 
the patterns. If we ever get a material 
of this description it would probably have 
to be dried, and in order to facilitate 
rapid work it should be one that would 
stand rapid drying without cracking, dis- 
integration, or alteration of shape, and 
be sufficiently porous to require no vent- 
ing. Some may say this is a tall order, 
others that it is a case for loam moulding, 
but loam moulding is too costly and too 
slow, not meeting the case by setting 
quickly so that the patterns may be with- 
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drawn. 
with our scientific friends, to see what 
they will do for us. 

The new patent chill-casting process, by 
Dr. Szekely, may do for repetition work, 
but I am not so sure that it has any ad- 
vantage over the modern multiple mould- 


This is one poser I wish to leave 


ing machine for iron or steel castings, 
owing to the deterioration and consequent 
renewal of the matrix under high casting 
temperatures, but there is no doubt but 
that a great deal more could be cast in 
chills to advantage than is at present 
done, more particularly with brasses and 
bronzes. I think we are all familiar with 
the fact, that apart from special coatings, 
ordinary chill casting is nothing new; for 
my own part I have been acquainted with 
it in some form or other since I was 
thirteen years old, but it is obvious that 
it will never meet the case I have just 
put before you, of castings required in 
small numbers. 

Now for theory and practice in connec- 
tion with analysis. Mr. Longmuir, last 
year, dealt at some length with silicon 
and micrography, so these I may con- 
veniently pass over. 
tures to analysis, I have found it very 
awkward when the elements are some- 
times stated in one order and sometimes 
in another, and I am afraid this has 
sometimes been the cause of mistakes. 
What I want to see, and what I think we 
as an Association, should endeavour to 
bring about, is, that the different 
elements in cast iron should always be 
quoted in some recognised order, in lec- 
tures, papers, periodicals, and the techni- 
cal and scientific Press. I would suggest 
the following order :—G.C., C.C., T.C., 
Si., S., P., M.,I. I purposely include total 
carbon because I have good reason to be- 
lieve that it will play a much more im- 
portant part in future figuring than at 
present. Let me give one case in sup- 
port of this statement. Now that the 
engine-builder is getting accustomed to 
steel in its various phases, he puts the 
same to considerable strains, and expects 
cast iron to stand much more than 
formerly. When searching for some mix- 
ture that would show a good deflection 
with considerable hardness, I noticed that 
the dark grey high carbon irons, while 
always increasing the deflection, reduced 
the ultimate strength, providing the 
silicon was kept about 1.50. I believe 
that to get the highest strength of a mix- 
ture that will show a good, bright wearing 
surface, with a fair hardness and a 
medium deflection, we shall have to work 
with the total carbon some points below 
3 per cent., and silicon about 1.5. 





In working up mix- - 
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As I have just referred to what I call 
my compound test, I will give a short 
description of it. In size the test bar is 
k-in. square by 2 ft. 4 in. long, cast in 
green sand, in a narrow box, with the 
ends touching the inside of each end. The 
odd 4 in. are there because the boxes hap- 
pened to be this length. This gives me 
three results, namely, contraction, deflec- 
tion, and chill. The contraction is ob- 
tained by measuring the difference be- 
tween the lengths of the bar and the 
boz; the deflection is found by placing 
the bar between two points and a centre 
screw, and counting the number of turns 
of the screw given between the touch and 
the break of the bar. The depth of chill 
is found by splitting the ends with a 
chisel, 

This forms a simple, inexpensive, yet 
valuable test, more particularly for work 
of the nature of spring piston rings. 

For the benefit of any who have not 
tried it, I may say that the per- 
centage of total carbon may be con- 
veniently reduced by melting from 5 to 
10 per cent. mild steel plate scrap with 
the iron; by this means the percentage 
of pure iron is increased, and consequently 
all other elements reduced. Scientific in- 
vestigaiors, notably Mr. Arthur Hiorns, 
in a paper before the Staffordshire Iron 
and Steel Institute, have at different 
times given us the effect of certain ele- 
ments on other elements in cast iron. 
But so far it appears to me the question 
is only just began; a much greater field 
requires to be covered before we arrive 
at the point where we can say that a 
certain analysis gives the best results for 
any particular casting. I venture to say 
that no one can give with any degree of 
certainty the analysis of an iron that is 
most suited for, say, fire-bars, but un- 
doubtedly there is some particular mix- 
ture that would stand the greatest heat, 
and consequently give the longest life. 
Or, to take another line, what combina- 
tion of elements is best adapted to with- 
stand the corrosive action of sea water? 
Although we are to a large extent a 
maritime nation, yet I believe I am right 
in saying- that nothing definite is 


publicly known in _ this connection 
with a most important branch of 
our industries. We have _ various 


bronzes made up of different alloys and 
a considerable amount of knowledge is 
disseminated anent these materials, but 
not cast iron. Further experiments 
should be carried on by adding different 
proportions of each of the elements, 
until all the usual elements found in 
cast iron are there, because I feel con- 
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fident that there is some law governing 
the complex relations of the various ele- 
ments to give a definite result. This 
would be a very important work, the 
value of which would be enormous if it 
could be carried to a scientific conclusion. 
I beg to ask our Council to consider the 
advisability of providing means for this 
invaluable object, because, the success- 
ful manufac.ure of iron castings resolves 
itself into about three essential conditions 
-a suitable matrix or mould and a suit- 
able iron properly melted. This brings 
us to another point where theorists dis- 
agree amongst themselves. Some writers 
tell us of oxides being formed in the 
cupola, others will say this is very im- 
probable in a bed of incandescent coke, 
while others give an answer conditional 
on the size and position of the tuyeres. 
I quite believe that these latter play an 
important part, but for small and 


medium sized cupolas I recommend 
simplicity. The cupola I am _ now 
using was started with four bottom 
tu'yeres 12 in. above the sand _ bed, 
and having an area equal to one- 
seventh of the melting zone, which 
gave satisfactory results. Afterwards 


three small upper tuyeres were added, 
which addition was no apparent improve- 
ment, and is not now used. Experiment- 
ing further, two of the four tuyeres 
were closed, this gave better and quite 
satisfactory results in hotter metal and 
considerably less attention required dur- 
ing casting and fettling after each cast, 
the two tuyeres keeping clear much 
longer than the four did, requiring atten- 
tion about three or four times during a 
three hours’ run. I should say that the 
blast pressure is about 10 ozs., and melts 
iron as fast as can be conveniently 
handled. But as to metal being oxidised, 
I, too, have got a theory, and it’s this 
That where sufficient coke is being used, 
say, 1 to 8 or 10, according to circum- 
stances, there is not much reason to fear 
oxides, but where the melting is carried 
on under such high ratios as 1 to 15, one 
should not be surprised to find that 
oxides exist, perhaps other things as well. 
On the other hand, we should equally 
guard against using more than enough 
coke, as this also does harm, retarding 
the melting and adding more sulphur to 
the iron. But a mere statement of 
opinion should not be sufficient for us; 
I should like to have it proved that 
oxides do or do not exist to any appre- 
ciable extent in metal melted under pro- 
per conditions, and if one of our friends 
who has the appliances and the oppor- 
tunity could do this it would be another 
step in the right road. 
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is the 
method of gating and running important 
castings such as cylinders, liners, etc., 


Another controversial question 


in their various forms. Some will stand 
by dropping the metal right down from 
the top, whilst others say the only way to 
get them sound is by gating at the 
bottom. I have tried both ways, and find 
that good and bad castings can be made 
by either way. As I previously said, so 
much depends on the human element. I 
am positively sure of one thing, that it 
is very difficult to get moulders to con- 
sider the runner or gate as a very im- 
portant part of the casting. 


President’s Concluding Remarks. 


The Prestpent: No doubt, gentlemen, 
you are perfectly agreed with Mr. 
Riches when he says that most of our 
papers should be of a practical nature. 
That we have not had more of such 
papers has not been the fault of the 
Council; we have been able to get hold 
of scientific papers more easily than we 
could practical papers, as a rule. But 
we have tried to make our meetings more 
and more practical, and gradually we are 
succeeding in getting more _ practical 
papers read. No doubt when Mr. Riches’ 
paper is printed we shall gain much 
from perusing the results of his experi- 
ences. As the time is so late we shall 
not have time to discuss it, but if there 
is any point in it on which anyone has 
anything to communicate, he can write 
to the Secretary, and he will deal with 
the matter. 

This concluded the 
Convention. 

The Prestpent: Gentlemen, we cannot 
break up without proposing hearty votes 
of thanks to those who have allowed 
us to meet here; also to the local com- 
mittee who have been so kind as to make 
all the arrangements, to the gentlemen 
who have read papers, and to all who 
have helped to make this meeting a suc- 
cess, not forgetting those firms whose 
works we have visited and are to visit, 
and the authorities of Durham Cathedral, 


of the 


discussions 


which we are to visit to-morrow. (Hear, 
hear.) 
Mr. Fincu seconded the votes of 


thanks, and these having been heartily 
agreed to, the second day’s Session 
ended. 


Visits. 


In the afternoon the members, to the 
number of about 50, crossed to Gateshead, 
where they visited the works of Messrs. 
Clark, Chapman & Company, and Messrs. 
Scott & Mountain. The evening was 
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spent by many in Jesmond Dene, the 
lovely glen which forms part of the 
Armstrong Park, one of the many 
generous gifts of the late Lord Arm- 
strong to Newcastle-upon-Tyne. 

On the Thursday morning a large party 
travelled to Jarrow to visit Palmer’s 
famous shipbuilding yards. The Con- 
vention, on its social side was brought to 
a pleasant close by a visit to Durham to 
view the Castle and the Cathedral. At 
the latter place the visitors were received 
by the Dean. 

This concluded the annual Convention 
of the Association. 


4) 


BY-PRODUCT COKE FOR THE 
FOUNDRY.* 


By Gero. A. T. Lone. 

The requisites for a good foundry coke 
are—first, high carbon; second, low sul- 
phur; third, good cellular structure; 
and, fourth, that the product shall be 
uniform. The carbon and sulphur are 
primarily the result of the quality of coal 
which is used in the ovens for coking pur- 
poses. The structure, however, depends 
upon the proper preparation of the coal 
before coking, and also upon the arrange- 
ment of the oven in which the coal is 
coked and upon the temperature of the 
coking chamber. It does not, therefore, 
follow that all by-product cokes are neces- 
sarily good foundry cokes, any more than 
that all bee-hive cokes should be equal to 
Connellsville. There are, however, certain 
plants of by-product coke ovens which 
have made a specialty of manufacturing 
coke for foundry purposes, and have given 
special attention to the selection of their 
coals, and they are producing a coke which 
contains all of the qualities which go to 
make up a desirable coke for foundry pur- 
poses. There are a number of other plants 
of by-product coke ovens at other points 
in the country which are manufacturing 
coke for blast furnace or domestic use. 
Coke from these plants, where the coals 
have not been carefully selected has some- 
times been bought by foundries, with very 
unsatisfactory results. You would not buy 
any beehive coke which was offered you, 
without ascertaining whether it was es- 
pecially adapted for foundry purposes, and 
you should not, therefore, buy retort coke 
simply because it is retort coke, but should 
know before taking it into your plant 


* Read before 
Association. 


the American Foundrymen’s 


that it has been produced by a manu- 
facturer who understands the require- 
ments of the foundry trade and is known 
tv be producing a standard foundry 
article. 

According to my experience in conduct- 
ing tests with by-product coke made es- 
pecially for foundry purposes, it will carry 
more iron than any other coke in the mar- 
ket. Why? Because it has the structure, 
is high in carbon and low in sulphur. We 
all know what an enemy sulphur is to iron. 
How often have we had to change our 
mixture or add an alloy when we got a 
car of high sulphur coke, in order to pro- 
duce machinable castings ? 

I claim that by-product foundry coke, 
produced in the desired manner, will give 
better results with all kinds of iron melted 
in a cupola, either for stove plate, 
machinery or car wheels, high or low car- 
bon irons. Car wheels require more coke 
to melt than stove plate or machinery, 
owing to the use of low carbon irons, and 
more carbon has to be supplied to the 
metal; for a mixture going into the 
cupola is 3.20 in total carbon, and a wheel 
should contain 3.50 to 3.55 total carbon, 
so the difference must be supplied from 
the carbon in the coke. Therefore, the 
higher the carbon in the coke the less 
fuel it takes to melt the metal and the 
better the casting will be. 

I was called a short time ago to investi- 
gate a little trouble at a certain plant in 
the West. On reaching the plant I found 
that they were using the same iron con- 
tinually, had not got any new iron in five 
months, and knew the analysis of every 
car on the ground. They were using 
6,000 lbs. of iron to each charge and 
720 Ibs. of coke, before their iron would 
be fluid enough to run their castings, but 
had trouble in the machine — shop. 
They were using a Connellsville coke 
which stood 0.98 sulphur. 83.00 fixer car- 
bon, 13.00 ash. While I was there they 
received a car of‘ by-product foundry coke, 
which ran 0.54 sulphur, 91.00 fixed car- 
bon, 7.23 ash. After starting this coke 
going I had to cut down after the bed 
charge to 600 Ibs. to each charge of 
6,000 lbs. of iron. I also increased the 
scrap 15 per cent., which made stronger 
castings and remedied the trouble in the 
machine shop. In this case, the charge of 
720 Ibs. of Connellsville coke contained 
7.05 lbs. of sulphur and 597 lbs. of car- 
bon, while the charge of 600 lbs. of by- 
product coke contained 3.84 lbs. of sul- 
phur and 546 lbs. of carbon, approximately 
half the sulphur and only 50 Ibs. less of 
fixed carbon, although using 120 lbs, of 
coke less per charge. 
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LARGE HYDRAULIC MOULDING 
MACHINE WITH REVOLVING 
PATTERN PLATE. 


Tre last ic v years have seen increasing 
claims made on the capacity of machines 
and tools, with the consequence that great 
strides have been made in their perfec- 
tion. As an instance may be mentioned 
the introduction of high-speed steel, as 
well as the increasing size and power of 
machine tools. 
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Company, of Park, Tottenham, London, 
N., to a large steel foundry in this coun- 
try, for the unusual size of moulding 
boxes of 7 ft. by 7 ft. As will be seen 
from the illustration, the machine is of 
the turn-over type; that is to say, it is 
fitted with a revolving pattern plate, 
which is arranged to carry one-half of the 
pattern on each side. The turning of 
this large pattern plate fitted with the 
necessary moulding boxes filled with sand 
is done expeditiously by one man, as also 
is the movement of the rammer head and 





The same strides have been made in 
the perfection of moulding machines. 
Until within recent years it was thought 
that only small castings with simple out- 
lines could be produced economically on 
moulding machines; but this has now 
been proved to be erroneous, and at the 
present time quite large and intricate 
castings are produced economically on 
moulding machines. 

The illustration shows a large machine 
for heavy steel castings, which has been 
supplied by the London Emery Works 


A Larce Hypravuitic Movutptnec MAcuine. 


bottom carriage. The moulds are rammed 
with one squeeze by hydraulic power, 
which is also utilised to draw the pattern. 

Some idea of the size of this machine— 
which we believe is one of the largest, if 
not the largest, power-moulding machine 
ever constructed—can be obtained by 
comparison of the following details :—The 
size of boxes is 7 ft. by 7 ft., and the 
net weight of the pattern plate 3 tons. 
The total net weight of the machine is 30 
tons, the total height 18 ft. 6 in., length 
19 ft. 3 in., and the width 18 ft. 
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DRAWING FOR PATTERNMAKERS 
ROOF WORK. 

In practical foundry work there are 
many problems which arise in its ordi- 
nary course, which, if the workman is not 
conversant with the information necessary 
for their solution, may add considerably 
to the cost of the work. 





The branch of trade to which it is pro- 
posed in this article to direct attention 
is that which is associated with architec- 
tural work, and has special reference to 
roof work. To deal successfully with roof 
work the patternmaker must have a know- 
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ledge of geometry, which is the basis of 
architectural drawing, no matter to what 
particular branch of the trade he may 
belong. 

Let us first consider a class of work 
which, within recent years has shown 


marked development, namely, roof flash- 
ings, known as ridge and hip plates. 
These are used for weathering those parts 
of a roof where the slates or other cover- 
ing meet at an angle. 

With lead and zine the trouble which 
meets the ironfounder does not exist; 
owing to the pliability of these metals 
they can be bent at site to suit any angle. 
The case, however, is different with cast 
iron, as the various angles the work has 
to suit must be accurately determined. 

There is no difficulty in determining the 
angle of the ridge plate, as the rake of 
the roof, or its width and rise, are always 
given, 

It is with 
trouble occurs. 


the hip 


plate that the 





Making the pattern often is simplicity 
itself, compared to the details which lead 
up to that point where the actual con- 
struction of the work starts. With the 
roof, shown in Fig. 1, it is required to 
find the angle of the hip at the point 
marked X X, and the true length of the 
hip plate marked Y, Y. 

It is, of course, not necessary to draw 
the work to full size when the angles only 
are required. 

Fig. 2 shows the method of finding the 
angle through X, X, and the total length 
of the hip Y, Y. Let A, © be the width 
or spread, and D, B the rise of the roof, 
of which E, F, G,.H represents part of 
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the plan, M, O part of the ridge, and 
M, F and M, G the hips. 

Draw M, N equal to D, B at right 
angles to M, G, and join N, G. 

The length N, G is the true length of 
the hip between the points marked Y, Y 
on Fig. 1 

Now draw a circle, the centre K lying 
on the line M, G and the circumference 
touching the line N, G. Draw a line pass- 
ing through the centre, K, at right angles 
to M, G, meeting G, H at J and G, F 
at I. Join J and I to L at the point 
where the circle cuts M, G, and the angle 
I, L, J is the angle through the hip 
marked X, X on Fig. 1. 

To this angle the pattern for the hip 
plate can be made, and when placed in 
position will be found to lie flat on each 
of the two adjacent slopes of the roof. 
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Now let us consider the method of find- 
ing the true length, and the true angle 
of the hip of a roof, the plan of which is 
a polygon, such as the roof of a band- 
stand or other similar work. 

Let R, 8, T (Fig. 3) be the elevation, of 
which A, B, C, D, E, F, G, H is the 
plan, and N, P, Q a section through E, A. 
Produce A, B to J and A, H to I, making 
A, J equal to A, I. Join I, J and produce 
it till it meets N, Q at K. Now, from K 
draw K, L at right angles to P, Q, and 
with K as centre and K, L as radius draw 
the are L, M. From the point M draw 
a line at right angles to and meeting E, A 
at U. 

Join U, J and U, I, and the angle 
I,U,J is the required angle through the 
hip of the polygon, of which R, T is the 
spread and 8, V the height. 

The example selected is an octagon, but 
any other polygonal figure may be worked 
out in the same manner. 








THE FOUNDRY TRADE JOURNAL. 


The foregoing applies to straight rocfs 
only. 

When the roof is ogee in_ shape 
at no two points is the angle through 
the hip the same, therefore, the angle for 
each part must be worked out indepen- 
dently, but as the treatment is similar to 
that already described it need not be re- 
peated. 

In ogee and other irregularly shaped 
roofs the outline of the hip often gives 
some trouble, but may be found in the 
following way. Let us take as an example 
the roof of a bandstand, of which Fig. 4 
represents the plan and section. 

It is required to find the true outline of 
the hip, so that the roof astragals may 
take their correct form. 

Draw to full size a half section through 
the flats (see Fig. 5), making E, F equal 
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to A, C (Fig. 4), and F, G equal to K, L, 
the height of the roof, G, H, E being the 
outline of the roof. Frem E draw EK, I 
at right angles to E, F, making I, F equal 
to D, C (Fig. 4). 

Now divide E, F into any number of 
parts, and from these points draw lines 
at right angles to E, F till they meet 
the outline G, H, E. Number these lines 
as shown in Fig. 5 and produce them till 
they meet the line I, F. By this opera- 
tion we divide the line I, F into the same 
number of parts as E, F. 

Draw F, J at right angles to I, F, 
making F, J equal to F, G, and at the 
points on I, F erect lines of corresponding 
length to those erected on the line E, F. 

If the ends of these lines be joined we 
have the required outline of the hip, as 
shown by J, K, I on Fig. 5. No matter 


what may be the plan or shape of the 
roof, if the foregoing rules be adhered to 
a correct delineation of the roof will be 
obtained. 
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THE ‘‘ARDELT” PIPE MOULD 
RAMMING MACHINE. 


For many years attempts have been 
made in pipe foundries to abandon the 
usual method of ramming the pipe moulds 
by hand and to introduce machine- 
ramming instead. In 1850 the first 
machine of this kind was patented’ in 
England, and many others followed; for 
every foundryman was keenly alive to the 
fact that by the introduction of machine 
work a considerable economy in the cost 
of production would be effected. Un- 
fortunately, however, the result of all 


these efforts was by no means satisfac- 
tory. 


Hence, at the present time only a 





‘* ARDELT ”’ 


Fic. 1.—Tue Pire MovuLp 
RamMina MacnHine. 
comparatively limited number of pipe 


foundries are provided with ramming 
machines. One of the reasons for this is 
that the machines are not capable of 
ramming the moulds for pipes of all 
diameters. The purpose of the present 
article is the description of the Ardelt 
patent pipe mould ramming machine, 
which is in successful operation in many 
foundries of Germany, Austria, and 
Belgium, and which is claimed to be 
practical both from mechanical and 
financial standpoints. 
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Old Method of Hand Ramming. 


Before proceeding to a description of 
the ramming machine, which it is the 
more immediate purpose of this article to 
describe, it will be well to review briefly 
the general features of hand ramming. 
From two to eight men stand around the 
opening of the moulding box, which is 
anything up to 18 ft. in depth and ex- 
tends through a platform. By means of 
correspondingly long rammers they ram 
the open annular chamber around the 
pattern with moulding sand, which is 
filled in by one or two more men. It is 
evident that this kind of work requires 
a considerable number of skilled labourers. 
Further, these operators must know how 
to work well together in order to produce 
clean finished moulds. Supposing there is 
only one amongst this set of men who 
does not possess the required skill, or does 
not do the work properly for any other 
reason, the moulds will turn out defec- 
tive and produce unsaleable pipes, which 
constituces a severe loss for the foundry. 

Another difficulty experienced in iron 
foundries doing the ramming work by 
hand is to procure the skilled labourers 
required for this work. As the ramming 
by hand in dust-laden air, which cannot 
be avoided in pipe foundries, is very 
arduous and injurious to health, men 
ean only be got for this work when they 
are paid a very high wage. In times and 
districts where working opportunities are 


always and everywhere available, it is 


often difficult to obtain pipe moulders 
even for the highest wages. Change 
amongst these men is, of course, con- 


stantly taking place, and they are absent 
owing to illness more frequently than 
other workmen. 

From the foregoing it will be evident 
that the problem of making good moulds 
cheaply cannot be solved by means of the 
usual method of hand-ramming. The 
difficulties, however, are claimed to have 
been successfully overcome by the inven- 
tion of Mr. Robert Ardelt, superinten- 
dent of one of the most important Ger- 
man foundries, whose ramming machine 
will now be described. 


New Method of Machine Ramming. 

The machine rams the moulds exactly 
after the manner of hand-ramming. 
From four to sixteen rammers of small 
length (about 16 in. to 20 in.) are spring- 
mounted on a short tubular piece. By 
means of the resiliency of the rammers, 
it is possible to also ram the _ thicker 


socket, when casting pipes with socket 
downwards. 
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The ring with the rammers is carried 
by from two to eight rods being of the 
same length as the pipe to be made. 
These rods are engaged by a lifting gear 


ft 1.1 
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Rammine Macwing; ARRANGEMENT OF 
PorraBLe Type. 


‘* ARDELT Pipe Mov.tp 


and moved up and down. The latter is 


mounted on a turn plate, with which it 
rotates the rammers. 


The number of 
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As soon 
as a mould is rammed up, the rammer 
is lowered into the next empty box and 
is set into operation by its own weight 


strokes is 120 to 160 per minute. 


and a brake mechanism. The machine 
is driven by a motor having a capacity 
of 12 to 5 hp. £ 

Attendance on the smaller type of the 
machine reauires two men. One of them 
has to adjust the machine over the middle 
of the moulding box and stop and start 


it. The other is engaged in shovelling 
the moulding sand into the box. In tle 
case of larger machines, two or ‘thiee 


men must introduce the sand. 

The machine is capable of making all 
kinds of pipes of from 1.2 to 60 in. in- 
side. It rams not only socket and flanged 
pipes, but also soil pipes and economisers. 

The makers state that,existing instal- 
lations can be readily made use of, and 
new moulding boxes, patterns, or the 
like are not required. The quality of 


the 
the 


moulding sand used in ramming up 
moulds .by hand also remains the 


same. 


The capacity of the machine can 


be regulated to the amount of sand ‘in- 
troduced, and, owing to the fact that the 
ramming rods can be tightened or 
loosened by means of a crank, the opera- 
tor is able to ram the mould more or 
less firmly and compactly. 

In pipe foundries having the moulding 
boxes arranged in a circle, the machine 
is mounted on turn-tables on a vertical 
rotary crane, and the moulding box passes 
under it. In other foundries having the 
boxes arranged in rows, the machine is 
mounted on a _ portable trestle crane 
frame and moved from box to box. The 
mechanism of the machine is not so com- 
plicated but that it can be readily under 
stood by any intelligent labourer in a 
few hours. The following table shows 
the time required for the ramming up 
of the moulds, including introduction and 
removal of the pattern, blackening and 
finishing of the mould :— 








— 





- int. dia 


Ft. in. long. Lengths in 1 hour. 
10 0 27 


1.6 
2.0 10 0 27 
2.4 10 0 27 
2.8 ll 6 23 
3.2 ll 6 23 
3.6 ll 6 21 
4.0 ll 6 21 
5.0 13 6 20 
6.0 13 6 20 
7.0 13 6 18 
8.0 13 6 18 
9.0 13 6 18 
10.0 13 6 Iti 
11.0 13 6 16 
12.0 13 6 1; 
14.0 to 16.0 13 6 lt 
18.0 to 20.0 13 6 14 
22.0 to 24.0 13 6 10 
26.0 to 30.0 13 6 8 
32.0 to 40,0 13 6 af 
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Fic, 3.—* ARDELT” PIrE MouLp RAMMING 
MACHINE 
TYPE. 


; ARRANGEMENT OF STATIONARY 


The saving of wages realised by the 
installation of the machine is claimed to 
be as high as 33} to 50 per cent. per ton, 
and the saving of iron from 1 to 15 per 
cent. In a modern foundry equipped 
with first-class machinery the economy 
will, of course, be much greater still. 

We understand that during the last 
two years twenty of these ramming 
machines have been installed in Germany 
as well as in other foreign foundri:s. 


——_o-—-— 


MOULDING SAND. 
By M. I. P. 

Sanp is an important item in the 
moulder’s outfit, for with sand, a black- 
ing bag, and a wooden cope box he can 
perform wonders in the floor when flasks 
are not available. 

It is necessary that the moulder should 
know that sand possesses certain proper- 
ties that render it peculiarly suitable for 
his purposes; that its main features are 
refractoriness, strength, and _ porosity ; 
that refractoriness depends upon the 
amount of silica in the sand and the ab- 
sence of certain common elements which 
impair the qualities of the sand by combin- 
ing with the silica at high temperatures. 
A knowledge of silica alone as an element 
in the chemical table, its various modifi- 
cations, and its relation to other elements 
and compounds cognate to the trade, 
would add an interest to work too often 
regarded as entirely lacking in technical 
interest. 


Sand Bonding. 


The ideal moulding sand is that which 
contains the correct amount of silica to 
ensure general refractoriness and the clay 
or argillaceous matter in the minimum 
quantity consistent with the strength re- 
quired. The sand when thoroughly mixed 
should have in substance a grain consist- 
ing of granules of pure sand or quartz 
of uniform size, but irregular shape. The 
size and shape of the grains regulate the 
porosity of the mould, which again is 
affected by the amount of ramming em- 
ployed. 

The correct adjustment of strength and 
porosity of sand is somewhat difficult, 
though many natural sands containing the 
requisite amount of bond and porosity are 
obtainable and give good results. 

Strength, whether due to natural or 
added clay bond, does not always go hand 
in hand with other desirable properties. 
The question of perfect mixing turns upon 
the uniform distribution of bond within 
the mass, which can obviously never be 
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perfect under economical conditions of 
mixing, but an insight into the general 
requirements must result in improvements 
on the existing rough and ready methods. 

In green sand moulding the minimum 
quantity of bond or clay only is permis- 
sible as the maximum permeability is 
required. It should not appear strange 
that greater permeability or openness is 
wanted in a green mould taking the same 
iron and consequently containing the same 
amount of “gases’’ as the iron used in a 
dry mould; obviously, if the same iron is 
used the same quantity of gas is con- 
tained therein, but it must be remembered 
that the rate of rejection of occluded gas. 
varies with the rate of cooling. Less 
time being generally allowed for cooling in 
the case of green moulds, less time is 
allowed for the gas to get away. More- 
over, the bulk of the gas seen issuing 
from the vents of a mould come from the 
interior and the body of the mould itself, 
and not from the iron. 

This advocacy of a minimum bond will 
be, undoubtedly, taken to be a dangerous 
policy by many moulders who work “ safe,”’ 
but it is here asserted that “for all cast- 
ings of any size or design the best mould 
is that which at the time of casting most 
néarly approaches its limit of strength or 
its point of collapse.’’ 

Of course, open sand alone will not pro- 
duce a perfectly collapsible mould, many 
other expedients being known to the 
moulder capable of producing a “fotten” 
mould, which methods need not be dis- 
cussed here; sufficient to say, that strong, 
over-bonded sand is one of the chief 
factors in the case. 

Another aspect of bonding is shown in 
the case of artificial bonds of the carbon- 
aceous class, such as molasses, flour, beer, 
dextrin, etc., all of which bind, but un- 
like clay bonds, assist rather than prevent 
porosity provided that the mould is pro- 
perly dried, and excess avoided. 

It is necessary that in drying these 
moulds a sufficient temperature be reached 
tc char the carbonaceous substance added 
in solution, or at least, partially. 

The action of heat upon these hydro- 
carbons generally is first, to evaporate 
the water of solution, with the production 
of a tarry or sticky body containing 
volatile matter, which, when expelled, 
leaves a carbonaceous residue resembling 
coke, very finely distributed through 
the mass and binding very much as coke 
particles cohere on the expulsion of tarry 
matters in the coke oven. An unduly 
high temperature in drying, burns out 
these carbonaceous particles from the sand 
and gives what is known to the moulder 
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as a burnt mould or core for some distance 
below the surface. 

A moulder should remember that in 
high-class dry sand moulding, the mini- 
mum workable bond in the sand when 
dried is what should be attempted. 


Purity in Sands. 


Large founders possessing laboratories 
very wisely subject to analysis, from time 
to time, the raw materials going into the 
sand mixing room. It pays to do so 
when any new brand of sand or clay is 
introduced. } 

The evil effects of lime when present 
in refractory materials is well known, and 
it is very apt to occur in and near their 
natural deposits. The form in which it 
chiefly occurs is that of limestone. 

A firebrick manufacturer would get a 
shock if he found he was using a clay 
containing 2 per cent. of lime; yet many 
of our English clays similar to those used 
for clay work, etc., in foundries, contain 
upwards of 20 per cent. of limestone. 
This sounds startling, but is a fact; and 
where sand and clay is brought into the 
foundry without discrimination becomes a 
serious one. 

In no other department is this question 
of quality so important as it is in the 
steel foundry, where facings have to be 
specially ground and mixed, and the same 
scope for “natural sand” selection is not 
offered. The danger in steel casting is 
heightened by the extremely searching 
nature of the steel due to the great heat 
of casting. One wide-awake foreman, 
known to the writer, suspecting his 
“silica” sand of containing carbonates, 
threw a truck load of it into a steel furnace 
which had been used for melting, and was 
cooling down; the heat was sufficient to 
thoroughly calcine any carbonates present 


and make them soluble. The whole lot 
of sand was afterwards soaked in water 
and the water which was _ practically 


before was found to be alkaline 
afterwards. Simply explained, the test 
is this:—Normal anhydrous carbonates 
are not so soluble in water as their oxides. 
Calcium carbonate, of which limestone is 
a variety, is turned into lime or calcium 
oxide when it is highly heated, and the 
lime being much more soluble in water, is 
quickly detected by a simple test. 

The danger is even greater when the im- 
purities are in the refractory washer used 
in steel work, and of which so much 
secrecy is maintained amongst founders. 
Some years ago the writer tested a samplo 
of graphite, or plumbago, and found to 
his astonishment it contained no less than 


neutral 

















50 per cent. of siliceous matter and other 
bodies not combustible in oxygen; this 
ash contained alkaline bodies. 

The effect of alkaline and other fluxable 
bodies in the facings is to give rough and 
dirty-looking castings to which the sand 
adheres, thus increasing the cost of clean- 
ing and giving an inferior casting. The 
chemical effect is one of incipient slagging 
or fluxing, which on repeating grows worse 
until the sand becomes useless. 


Testing of Sand. 


No well-made mould of any considerable 
design, either dry or green, is rammed 
uniformly throughout ; the merest tyro in 
the foundry knows that some parts of the 
mould are rammed softer than others. 
This, to be effectual, demands a sand of 
uniform texture to be used for the entire 
mould, for obviously, over-bonded sand or 
one that will dry hard and close-grained, 
used at the point where soft ramming is 
necessary, is equivalent to hard ramming 
at that point. On the other hand, a sand 
of minimum bond used for the entire 
mould, and extra ramming and ironmg 
given where strength is needed, is ob- 
viously the thing to be aimed at, as the 
construction of the mould as to strength 
is then at the command of the moulder. 

A moulder when mixing his sand is 
seen to pick up a handful of his mixture, 
squeeze it and throw it down again, often 
without looking at it. Or he may close 
his fingers on it, knock his knuckles on 
his knee, thus partly ramming the sand 
into a cake; then, by balancing the cake 
between his fingers and noting the readi- 
ness or otherwise with which it breaks, he 
decides whether or not his sand will do. 
In other words, he has tested his sand for 
strength. 

This is another instance of “rule-of- 
thumb,” or the personal element ia the 
work, as scarcely any two men, if ex- 
amined, would exactly agree in their con- 
clusions; yet both will make good 
castings. 

It must be perfectly clear to any 
moulder or manager, who has seen any- 
thing of the testing of materials, cther 
than metals, by physical methods, that 
just as the only reliable tests made to 
determine the qualities of sand and 
clays, etc., with cement as a bond, or even 
cement itself, are those in which the per- 
sonal element is almost entirely absent, 
so it must be in the case of foundry 
sands. 

Any man ramming test bars from the 
same box or mould, with the same sample 
of sand, will obtain varying results, while, 
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on the other hand, mechanical ramming 
with haphazard methods of mixing must 
also be unsatisfactory. 

It is not too much to hope that we may 
yet reach a stage in which the standardis- 
ing and standurd testing of foundry sands 
is as easily possible as that of cements and 
cement mixtures. 

We have described a moulding sand as 
consisting, in mass, of silica grains 
cemented together with argillaceous matter 
or clay in small quantities, this must be 
so, whether the sand is natural or made 
up. This description, of course, includes 
nothing of the substances -required to 
open it out sufficient for use, but shows 
to a degree the remarkable resemblance 
between a moulding sand and a cement 
mixture as made up experimentally for 
the testing of cements in the laboratory, 
which consists of granular particles of 
pure “Leighton Buzzard” sand, much 
larger than the moulder’s grains, accur- 
ately weighed out and mixed with a 
weighed quantity of cement. These two 
are mechanically mixed together with a 
definite quantity of water run from a 
graduated burette (automatic), the tem- 
perature of which water is taken. from 
time to time. 

At this stage, the mixture resembles 
the moulder’s “mix.” It is then trans- 
ferred to small iron test moulds re- 
sembling a core box and rammed in a 
machine constructed on the principle of 
the old-fashioned helve, but quite modern 
itself. 

By this process the core is given a de- 
finite number of blows of definite strength, 
which number is automatically checked to 
avoid mistake. The core is then treated 
by standard methods as to drying, time, 
etc., and broken in a delicately poised 
test machine. The power required to 
break the “test bar,” or core of sand and 
cement, is carefully noted, and deductions 
are arrived at as to its suitability for 
yarious purposes. 

The conditions are analogous through- 
out, and will suggest possibilities to the 
foundryman as to what may be done by 
the application of scientific methods to 
the already existing methods of sand test- 
ing. Indeed, if the idea of standardising 
of foundry sands is ever to materialise, 
something in this shape will have to be 
adopted. 

The writer has found that cores made 
with the American hammer core machine 
from carefully made mixtures, give very 
uniform results as to “over-hang.” The 
core is, of course, not rammed, but 
pressed by rotary or screw motion. 
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CAST-IRON PIPE STANDARD 
SPECIFICATIONS. 


Tue British ENGINEERING STANDARDS 
CommirtTer have issued the two following 
reports dealing with the importani sub- 
ject of the standard dimensions, weights, 
ete., of cast-iron pipes : 

Report No. 40 for Cast-iron Spigot and 
Socket Low-pressure Heating Pipes. 

Report No. 41 for Cast-iron Spigot and 
Socket Flue or Smoke Pipes. 

A point of special interest in both 
specifications is the stipulation that no 





















































Fic, 1.—BriTisH STANDARD LOW-PRESSURE 
HEATING Pires; KEY PLAN. 


pipe shall have an internal diameter or 
bore of less than nominal dimensions, 
that is to say, the purchaser of a 6-in. 
standard pipe shall obtain a pipe of 6 in. 
in internal diameter instead of one of 
5g in., or even less, as is at present very 
often the case. The specifications also 


require the pipes to be marked with dis- 
tinctive class letters to show the purposes 
for which they were made, and also with 
the manufacturer’s trade mark or initials 
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Stan- 
dard dimensions and designs for the soot 
doors of the various sizes of pipe are 


for the purpose of identification. 


given in the specification for fiue or 
smoke pipes, and both specifications are 
complete with tables of dimensions of the 
standard pipes and fittings. 

Abstracts of the reports are appended : 


Cast-iron Spigot and Socket Low- 
pressure Heating Pipes. 
In drawing up the weights of pipes and 
depths of sockets the Sub-Committee have 
Dimensions and Weights of British Standard 


Low-pressure Heating Pipes, for Working 
Pressures up to 100 Ft. Head, 
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endeavoured, as far as possible, to work 
between the heavy pipes and deep sockets 
specified by some public bodies and the 
light pipes and short sockets now in use 
in many districts. The Sub-Committee 
are of opinion that with the depths of 
sockets and the weights recommended the 
standard pipes will not be too heavy to 
be used for ordinary contracts, and at 




















the same time will be thoroughly sound 
and reliable. 

The Sub-Committee are unanimously of 
opinion that the internal diameters of 
all pipes and fittings should be the same 
size as the nominal or commercial sizes. 
The internal diameters of pipes of the 
same nominal size which are being used 
at the present time vary in some cases 
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Fig. 2.—BRITISH STANDARD HoT-WATER 
FITTINGS FOR WORKING PRESSURES UP 
TO 100 Fr. HEAD. 





DIMENSIONS OF FITTINGS. 
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Sockets of Fittings to be the same as for Straight Pipes of corresponding bore. 


consider such variation, both from tech- 
nical and commercial poinis of view, to 
be extremely undesirable. 

With regard to the standard lengths 
of heating pipes recommended, the atten- 
tion of the Sub-Committee has been 
drawn to the question of making the 
standard length the length as laid. 
While unanimously in agreement with 
the principle, they desire to point out 
that it is the general custom in the case 
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of heating pipes to make the nominal 
length include the socket. In view of 
this fact they feel that any recommenda- 
tion with regard to a change in this 
practice would greatly retard, if. it did 
not entirely prevent, the adoption of the 
standards. 

The Sub-Committee further desire to 
point out that as these pipes are always 
sold by length, it has not been deemed 
necessary to specify a maximum limit of 
weight, a minimum limit only being 
required. 


Standard Specification. 


(1) The pipes and fittings shall conform 
in every respect to this specification, and 
to the schedule and drawings hereunto 
annexed. The astragals and beads shall 
be placed as shown on the drawings, and 
the sockets of all fittings shall conform 
to the dimensions shown in the table for 
the straight pipes. The internal diameter 
or bore shall in no case be less than the 
nominal diameter. The fittings shall be 
of the same thickness and relative weights 
as the straight pipes. 

(2) The pipes and fittings shall be made 
from remelied iron, and the metal shall 
be dark grey on fracture. 

(3) The pipes may be cast horizontally. 

(4) The pipes and fittings shall be true 
and cylindrical, their inner and outer 
surfaces being as nearly as may be con- 
centric. They shall be in all respects 
sound and good castings, free from laps 
or other imperfections, shall be neatly 
dressed and carefully fettled. 

(5) The straight pipes shall be made in 
the following lengihs, which are inclusive 
of the depth of the socket :—2 in. in- 
ternal diameter, 3 ft. and 6 ft. lengths; 
3 in. internal diameter and over, 3 ft., 
6 ft., and 9 ft. lengths. The pipes dealt 
with in this specification shall be of not 
less weight than that specified in the 
Schedule. The weight shall be worked to 
in preference to the external diameter, 
which is given approximately to the 
nearest ,} in. 

(6) Every pipe and fitting shall have 
cast upon it in a legible manner a figure 
indicating the internal diameter, and 
also class letters ‘‘ S.H.’’ (Standard Heat- 
ing) to indicate the purpose for which 
the pipe or fitting is made, and that it 
purports to have been manufactured in 
accordance with the British Standard 
Specification. In addition to the class 
letters, each pipe or fitting shall bear the 
initials or trade mark of the manufac- 


turer and the year of manufacture, e.g., 


& Co., 


488. 2 08. 
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(7) All sizes of low-pressure heating 
pipes and fittings shall be tested by an 
internal hydraulic pressure of 100 Ibs. 
per square inch, and they shall withstand 
such pressure without showing any leak- 
age, sweating, or defect of any kind. 
The pressure shall be maintained for at 
least two minutes. Care shall be taken 
that all air is extracted before the test 
is commenced. While under this pressure 
each pipe and fitting shall be struck all 
over with a hand hammer weighing } lb. 

(8) The representative of the engineer 





























Fic. 3.—BRITISH 
SMOKE Pipes; KrEY PLAN. 


STANDARD FLUE OR 


(or of the architect) shall have free access 
to the works of the manufacturer at all 
reasonable times; he shall be at liberty 
to inspect the manufacture at any stage, 
and to reject any material, finished pipe 
or fitting that does not conform to the 
terms of this specification. 

(9) The manufacturer shall, at his own 
cost, supply labour and appliances for 
such testing as may be carried out on his 
premises. 

The Schedule to the specification in- 
cludes a series of sectional diagrams, 
drawn to full size, indicating the socket 
designs and dimensions for low-pressure 
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heating pipes from 2 in. to 9 in. internal 
diameter. 


Cast-iron Spigot or Socket Flue or 
Smoke Pipes. 

In presenting the specification and sec- 
tions of cast-iron spigot and socket flue 
or smoke pipes, the Sub-Committee lay 
down the same rules as regards internal 


Dimensions and Weights of British Standard 


Flue or Smoke Pipes. 
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diameter and lengths as in the case of 
low-pressure heating pipes. 


Standard Specification. 

The specification is identical in every 
respect with that for low-pressure heat- 
ing pipes, except that all straight pipes 
are to be made in 3 ft. and 6 ft. lengths, 
which are inclusive of the depth of the 
socket. 

In this case also the Schedule includes 
full size sections of joints, in pipes from 
4-in. to 12-in. internal diameter. 


Personnel of Sectional Committee. 


The following are the members of the 
Sectional Committee on Cast-iron Pipes 
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and of the Sub-Committee on Cast-iron 
Pipes for Heating, Ventilating, and 
House Drainage, which was entrusted 
with the drafting of the standard specifi- 
cation and sections of cast-iron spigot 
and socket flue or smoke pipes : 


Sectional Committee on Cast-iron 


Pipes. 
Mr. Charles Hawksley, Chairman; 
Messrs. W. E. Phelps, representing the 





609 


and W. Watts, nominated by the Incor- 
porated Association of Municipal and 
County Engineers; F. Bancroft, W. 
Matthews, and P. H. Palmer, nominated 
by the British Association of Water 
Works Engineers; Louis F. Pearson, 
nominated by the Institution of Heating 
and Ventilating Engineers; C. H. Bowser, 
F. Chambers, J. Cochrane and H. West- 
lake, nominated by the Cast-iron Pipe 
Founders’ Association of Great Britain; 
William B. Bryan, Colin Doewra, E. B. 


KEY PLANS OF BENDS WITH SOOT DOORS. 


90 DEGREE BEND. 


——1. 


112) DEGREE BEND. 
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India Office ; 


Osbert Chadwick, 


STANDARD FLUE OR SMOKE BENDS. 


C.M.G., 


Ellington, *Basil P. Ellis, W. 
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90, 1123, AND 135 DEGREES. 


EK. Gray, 





representing the Crown Agents for the 
Colonies; Martin Roberts, representing 
the General Post Office; C. S. Carpenter 
and Charles Hunt. nominated by the In- 
stitution of Gas Engineers; F. Griffiths 





George H. Hill, Ernest Mansergh, Henry 
Roff, and G. Watson, Leslie S. Robert- 
son (secretary), and Charles Dresser 
(assistant secretary). 

ms * Deceased October, 1907. 
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Sub-Committee on Cast-iron 
Heating, Ventilating, 
Drainage. 

Mr. Louis F. Pearson, Chairman; 
Messrs. F. T. Reade, representing the 
Royal Institute of British Architects; F. 
S. Capon and J, E. Worth, representing 
the London County Council; Edwin T. 
Hall, representing the Royal Sanitary 
Institute; John Cameron, Cameron & 
Roberton, Limited; C. W. Dawson, New- 
ton, Chambers & Company, Limited; W. 
Jones, Jones & Attwood; Charles Mason, 
Foster & Pearson, Limited; J. Nelson 


Pipes for 


and House 
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Russell, Rosser & Russell, Limited; A. K. 
Steven, McDowall, Steven & Company, 
Limited, and W. McLauchlan, Walter 
Macfarlane & Company. 


- oO 


Mer. F. D. Putirs, 2, Dock Cham- 
bers, Cardiff, has been appointed the 
agent for South Wales, Monmouthshire, 
and Gloucester of the Midland Coal, 
Coke, and Iron Company, Limited, of 
Apedale, Newcastle, Staffs., for foundry 
pig-iron. 


BRITANNIA-METAL AND HOW 
IT IS MADE. 


. 


AtrHouGH it is a popular belief that 
britannia-metal has practically passed out 
of existence, as a matter of fact more is 
now used than ever before. This apparent 
paradox is explained by the fact that in 
former times britannia-metal was _ used 
without plating, and was known and sold 
as such; while to-day it is usually silver- 
plated. 

Britannia-metal is an outgrowth of 
pewter. Pewter, so extensively used in 
former times, contained a large propor- 
tion of lead. The poisonous nature of 
lead brought about the desire to eliminate 
it. Britannia-metal, which contains no 
lead, was, therefore, evolved. 

According to the best authorities. 
britannia-metal was first made by Messrs. 
Hancock & Jessop,:of Sheffield, England, 
in the year 1770. 

The advantage of britannia-metal lies 
in its non-corrosive properties. Tin is the 
principal constituent, and it is the most 
inert of the common metals. The small 
amounts of antimony and copper that are 
added to harden it do not affect its non- 
corrosive properties to any extent. 

Although there is no uniform formula 
for britannia-metal, and it varies with 
the different makers, the difference be 
tween them is very slight. They all con- 
sist of tin, antimony and copper. The 
ancimony and copper are added to the tin 
to harden it, as pure tin is too soft to 
be of service, and although it can be 
rolled and cast with ease, articles made of 
it will not hold their shape. The desired 
quality in  britannia-metal is that it 
should be of sufficient hardness to hold 
its shape, and yet not be refractory in 
rolling or spinning. : 

One of the largest manufacturers of 
plated hollow-ware in the United States 
uses the following britannia-metal mix- 
ture : 

Tin 150 lbs. = 92.0 per cent, 
Antimony 10 lbs. = 6.2 per cent. 
Copper 3lbs. = 1.8 per cent. 

The preceding mixture is used for both 
rolling into sheet to be used for spinning 
or stamping, and for casting handles, 
ornaments, etc., in metal moulds. 

Another large maker employs the fol 
lowing proportions of metals for making 
his goods : 


(> ie . 140 Ibs. 
Antimony... 
Copper 


= 92.2 per cent. 
9lbs. = 5.9 per cent, 
3 lbs. = 1.9 per cent. 

One of the smaller concerns, but makers 
of good goods, uses the following mix- 
ture :— ‘ 
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-. = -- 210 lbs. = 
Antimony... 12]bs.= 5.4 per cent. 
Copper 4lbs.= 1.8 per cent. 

In making britannia-metal it is unwise 
to use cheap metals. Pure Straits tin, 
the best antimony, and a highly refined 
copper should be used. The best and 
usual method of making the mixture is 
first to make a “hardening” of the tin 
and copper which can be melted with the 
tin and antimony. The melting point of 
copper is so high that it cannot be melted 
in the iron kettle used for the tin. A 
plumbago crucible, therefore, is neces- 
sary. 

To make the “‘ hardening’’ equal parts 
of tin and copper are melted together and 
poured into small bars, so that they may 
be easily broken. This mixture will 
readily melt with the tin. To make the 
britannia- metal mixture, twice the 
amount of hardening is taken that there 
is copper. At the same time half the 
weight of the hardening must be deducted 
from the tin. In other words, if a britan- 
nia-metal mixture consisting of the fol 
lowing proportions is to be used : 

Tin ... qe 150 lbs. 
Antimony ; 10 Ibs. 
Copper 3 lbs. 

Then to make it by the use of the 
“hardening ’’ the change would be made 
to the following proportions : 

Tin .. eT 
Antimony ~ 10 Ibs. 
Hardening a 6 Ibs. 

The ‘“‘hardening’’ may be made in 
quantities so that it will be unnecessary 
co make a copper melt every time a bath 
of britannia-metal is mixed. 

In making the britannia-metal, the 
antimony and hardening are placed in 
the bottom of the kettle and the tin on 
top. When the whole is melted, ii is 
thoroughly stirred, and scrap added to 
cool it. The cooling is necessary for the 
reason that in order to melt the harden- 
ing and antimony, it is necessary to heat 
the mecal hotter than the temperature 
used for casting it. In fact, the pouring 
temperature should be as low as possible, 
or the metal will crack in rolling. 

Harder or softer britannia-metal mix- 
tures may be made by increasing or de- 
creasing the quantities of tin and copper. 
Too great an excess of copper will render 
the metal too hard to roll, and increase 
its melting point so that it is not easily 
cast. For both casting in metal moulds 
and for rolling into sheet to be afterwards 
spun or stamped the preceding mixtures 
will be found satisfactory, as they are in 
daily use, and are the result of many 
years experience on the part of the iead- 


ing makers of hollow-ware.—‘‘ Brass 
Wortp.”’ <i 


92.8 per cent. 


CORRESPONDENCE. 


Technical Schools for the Foundry. 


fo the Editor of the Founpry Trave 
JOURNAL. 

Srr,—I should be glad if any of your 
readers could tell me of any technical 
or other school, where practical founding 
is taught, such as we find in some Ameri- 
can cities. I think this is an important 
matter for the future of the foundry trade 
in this country, but as yet, little atten- 
tion to this matter has been paid beyond 
what, perhaps, the British Foundrymen’s 
Association has been doing. I understand 
one or two schools, or universities have 
lately adopted the teaching of practical 
founding. If this letter should come 
under their notice, they might kindly 
give a general idea of their system of 
teaching foundry work. In connection 
with the Heriot Watt College, Edinburgh, 
there are the iron shop, the smith shop, 
and pattern shop, etc., buc no mention 
is made of a foundry. That Edinburgh 
has not seen fit to provide a foundry—an 
indispensable adjunct in the training of 
pattern-makers, is a mistake which time 
will doubtless reciify—at least, it 
is io be hoped so; otherwise the labour 
of the propagandists is lost. To teach 
pattern-making, or the fundamentals of 
workshop practice, without the positive 
application of the art to production, is 
neither more nor less than waste of time. 

It must never be forgotten that the 
theory of pattern-making is got either 
directly or indirectly from the foundry, 
and the young man, or apprentice pat- 
tern-maker, who is isolated from the 
foundry, is badly handicapped with his 
confréres who have been trained where 
pattern shop and foundry were asso- 
ciated. As technical schools are not 
built for profit-making, but for the train- 
ing of our young men to attain to higher 
distinction in the work of their choice, it 
follows that equipment should be com- 
plete if technical training is to mean 
more than an ornament in one’s pro- 
fession or trade. But to return to my 
original enquiry, if any of your readers 
can give me information on technical 
schools for the foundry, their situation, 
equipment, and curriculum, doubtless 
others will also feel obliged. 

Yours, ete., 


ea ia 


Sir, 
suading our local Literary Committee 
(Darlington Education Committee—Tech- 
nical College) to purchase T. D. West’s 
books, “American Foundry Practice,” 


I have been successful in per- 
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and ‘‘The Moulders’ Text Book,’’ and 
can substantiate your remarks as to their 
practical value to the founder. 

I am sending you a copy of our prospec- 
tus, that you may see what the Com- 
mittee purpose doing if the workers will 


only evince sufficient interest in their 
own trade. The foundry-work class did 
not run after Christmas last session, 


owing to apathy on the part of those 
who might have greatly benefitted, and 
this session’s prospects for the continu- 
ance of « foundry-class are not very 
bright. We have one hour of theory and 
one and-a-half hours’ of practical instruc- 
tion every Thursday night, provided the 
attendance is_ sufficient. We purpose 
doing practical work in all its branches, 
green sand, dry sand, loam work, and 
core-making, so the class can be made 
very interesting. 
Yours, etc. 
“2. a Se 

[The prospectus of the Darlington Tech- 

nical College is dealt with elsewhere in 


our columns. The Editor.] 
Propeller Moulds. 
Srr,—I have read with interest the 
article on ‘‘ Propeller Moulds,” by 
William Ashcroft, also ‘‘ R.’s”’ better 


method, for covering, and am surprised 
at Mr. Ashcroft’s letter in August issue. 
I have worked with both methods, and 
consider they are about equal; but I may 
say that “‘R.’s’’ method is used almost 
exclusively all over Scotland. T have 
seen four propellers made off the same 
mould by ‘‘ R.’s”’ method, which it would 
be impossible to do with Mr. Ashcroft’s 
method. 


Yours, ete., 
“J. McC.” 
REPLIES. 
Nickel and Copper. 
“Nickel”? must remember he is ex- 
perimenting with a metal which has 


proved troublesome since its discovery. 
Perhaps the metal is too good, or, in other 
words, is too malleable and ductile to 
become fluid. When nickel is fused with 
carbon, the two elements combine to form 
a compound and give increased fluidity. 
If a little zine is added in a good re- 
fractor'y crucible, and a fuel suitable for 
melting crucible steel is used, he should 
not have much trouble. 


“a 


In regard to the trouble experienced 


by ‘‘ Nickel,’’ it must be borne in mind 
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that nickel is a metal which fuses at about 
the same heat as wrought iron, the fusing 
temperature varying from 2,730 degrees 
F. to 2,920 degrees F., according to the 
content of the metal. For this reason 
very few ordinary brass furnaces will 
provide the necessary combustion of the 
hard coke sufficient to provide the heat, 
which is nearly the limit of that obtain- 
able from the combustion of carbon under 
a naturally induced draught. In addi- 
tion, really good crucibles -are required 
to stand the high temperatures needed 
for the fusion of these high temperature 
metals, and where melting has to be done 
with fair frequency, it pays to instal 
special furnaces and crucibles, such as 
those made by the Morgan Crucible Com- 
pany, of Battersea, which are made for 
high temperature work. Naturally, the 
best and hardest furnace coke would be 
used, and this should hold quite 90 per 
cent. carbon, and not more than 0.5 
sulphur, if economy is desired. White 
heat, as commonly understood, is not 
sufficient to fuse nickel, as this heat is 
really only 1,300 degrees F., whereas, a 
temperature above the brilliant welding 
heat, which is dazzling white when nickel 
is melted alone, is required. It is ad- 
vantageous to break the nickel up as small 
as possible, and as soon as it becomes 
white-hot, throw in some copper (when 
making Ni.-Cu. alloys, of course), as the 
copper fluxes the nickel and assists in 
bringing it down; but in regard to this 
particular point, some little practical ex- 
perience is needed. 

There is no necessity to use fluxes in 
the melting of nickel or other metals, pro- 
vided you have good, hard coke, a proper 
furnace, and crucibles that will withstand 
the heat and wear. Usually, these things 
have to be specially provided, the ordinary 
furnaces and pots used for brass-melting 
not being good enough for the purpose. 


“3. o.- 


QUERIES. 


Gas Furnace for Copper. 

Can you tell me of a small. compact- 
coal-gas furnace for melting, etc., copper 
bars and other alloys; capacity: to hold a 
50-lb. pot? 

i. 
—— , 

Messrs. T. Davies & Son, West Gorton 
Manchester, send us their catalogue of 
cupolas, blowers, ladles, and other foundry 
equipment. 


> os: 
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Electro- Metallurgy. the chapter devoted to the subject. The 
properties of the alloys themselves are 


By John B. C. Kershaw. 

To all who have watched the progress 
of mechanical science during recent 
years, the possibilities of electricity in 
the various branches of metallurgy will 
strongly appeal. The possibilities 
opened up by the application of 
électricity to refining processes and the 
general working of metals has given scope 
for the industrial application of many 
metals which were formerly classed as 
precious, or at least too costly for general 
industrial use. The-subject treated by 
Mr. Kershaw in his book, which has just 
been placed before the public, is one 
which, while not exactly a foundry sub- 
ject, will be of considerable interest to 
foundrymen, since it deals with the pro- 
duction of many metals which they are 
daily handling. Essentially the book deals 
with electricity as applied to the refining 
of ores, and the producing of metals, and 
while little mention is made of electricity 
as applied to foundry work the scope in- 
dicated for that power in the foundry 
will probably lead readers to take the 
subject up more fully. 

The author’s aim has been to give a 
brief and clear account of the industrial 
development of electro-metallurgy, in 
language simple enough to be thoroughly 


understood by those who have only a 
slight acquaintance with chemical and 
electrical science. Little attempt has 


been made to discuss the theoretical side 
of the subject, the book being rather an 
extensive summary of the history of 
metallurgical developments during the 
electric era. Following a short histori- 
cal survey of the advancement recently 
made, the author treats with aluminium, 
its production under varicus processes, 
and gives a description also of various 
works producing the metal. Coming 
then to carbonundum, a mineral which 
has come very much to the front in re- 
cent ‘years, its origin and uses are ex- 
plained and details of the manufacture 
given. Copper is dealt with to some 
considerable extent, the refining processes 
and other different essentials being de- 
scribed, in addition to the refineries in 


the United Kingdom and other countries. 
The important part which various ferro- 
alloys play in the manufacture of iron 
and steel lends considerable 


interest to 





not dealt with to any great extent, the 
chapter being devoted more to a de- 
scription of works and plants, including 
the furnaces used in the preduction of 
the metals. Nevertheless, there is a good 
deal in this chapter which will be useful 
to the foundryman. The application of 
electricity to iron and steel manufactur- 
ing processes is too hig a subject to be 
dealt with to an adequate extent in the 
book, but nevertheless, the author has 
managed to condense into one chapter a 
good deal of important and useful in- 
formation, including descriptions of 
different electrical furnaces and processes 
employed in the manufacture of steels. 
The distinctive features of each process 
are well noted, and also the comparative 
costs of operating the individual furnaces 
are given. 

After dealing with the production of 
lead by electrolytic methods, miscellaneous 
products are treated, amongst which 
are calcium, magnesium, phosphorus, 
silicon and its compounds, including 
metallic silicon, siloxicon, and _ silicon 
copper. These various products are 
necessarily only dealt with briefly. Nickel, 
which, on account of the effect it has 
when combined with iron and.-steel, has 
come largely under consideration of late, 
is in this book treated fairly fully. 
The various processes of its manufac- 
ture are briefly but lucidly described. 
Following with some notes on sodium, the 
author deals with the alkaline process, 
acid process, and the salt process for tin 
stripping, concluding with the subject of 
zine and its processes; different furnaces 
and apparatus are described, and follow- 
ing is a short treaties on electro-galvan- 
ising. 

To the foundryman only eager for know- 
ledge directly concerning his everyday 
work, there is perhaps not a great deal 
in this book to attract, but to a studext of 
metallurgy, as a science, and to all who 
are interested in the development of our 
various industrial processes the book 
opens plenty of ground for thought, and 
would probably direct the attention of 
many of its readers to further works deal 
ing more fully wit the different topics. 

The publishers are Messrs. Archibald 
Constable & Company. Limited, 10, 
Orange Street, Leicester Square, W.C. 
Price 6s. net. 
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TRADE TALK. 


Tue Dauzret Brince anp Roor BuiLpine 
Company, Liirep, Motherwell, have 
found it necessary to suspend pa'yment. 


Ketvixn & James Wuire, Liuirep, of 
Glasgow, have removed their London office 
to 11, Billiter Street, E.C. 

Letters Patent have now been granted 
on the “Yorkshire’’ boiler in Germany, 
France, and Belgium. 


Messrs. W. G. ALtEN & CoMPANY, 
Prince’s End, Tipton, are at _ present 
making large extensions to their works. 
Works, Don- 
Messrs. Woodhouse 
been very seriously 


Tue Hextnorre Brass 
caster, belonging to 
& Company, have 
damaged by fire. 

Messrs. G. AtexanpeR and R. K. 
Ricuarpson, Forth Engine Works, Kirk- 
ealdy, trading as Alexander & Richard- 
son, have dissolved partnership. 

Tue Ricut Hon. Joun G. Tarzot, M.P., 
has resigned his directorship of Head, 
Wrightson & Company, Limited, of 
Stockton-on-Tees. 

Mr. W. J. Priest has resigned his posi- 
tion as managing-director of John Priest 
& Son, Limited, ironwork contractors and 
fencing manufacturers, of Bristol. 


Messrs. E. Craven and G. Craven, 
carrying on business as E, Craven & Com- 
pany, steel founders, Leeds, have been 
adjudged bankrupts. 

Messrs. T. B. Kenpvexti, L. 8. Kenpe.., 
and 8. E. Hatt, engineers, Norfolk lace, 
Shoreditch, N.E., trading as T. Kendell 
& Sons, have dissolved partnership. 

Messrs. E. Spicer and C. M. Besrtic, 
engineers’ store dealers, Salisbury House. 
E.C., trading as the Eclipse Engineering 
Company, have dissolved partnership. 

Fire broke out at Messrs. Joseph 
Berry & Sons’ Engineering Works, at 
Swinton, Manchester, recently, but the 
damage was only slight. 

Tue Lancasier 
Amalgamated 
Wagon 
closed. 

Messrs. C. F. Brown and H. I. 
LeweEnz, mechanical enginecrs, ete.. Rom- 
sey, Hants. trading under the style of 
Hillier & Company, have dissolved part- 
nership. 

Goven, Srirtte & Baven, Limiep, 
Derby, have appointed C. Hornibrook & 
Company, Limited, 37, Crutched Friars, 


the 
and 
being 


works of 
Carriage 
Limited, are 


branch 
Railway 
Company, 


London, E.C., as_ their 


sole agents in 
London. 


A Fire broke out recently in the engine 
works occupied by A. & W. Smith, 
Limited, 126, Dale Street, Tradeston, 
Glasgow, doing damage to the extent of 
several hundred pounds. 


A DISSOLUTION of partnership is notified 
in connection with Messrs. E. W. Walker 
and R. W. Murray, locomotive engineers, 
etc., Fishponds, Bristol, who traded as 
the Avonside Engine Company. 

Messrs. CHARLESWORTH, PEEBLES & 
Company, of 53, Bothwell Street, Glas- 
gow, have been appointed agents in Scot- 
land for Fielding & Platt, Limited, of 
Gloucester. 

Mr. A. G. Coxiines has resigned the 
agency of the Elmbank Foundry, and has 
been appointed the West and South-West 
of England and Welsh agent of the Car- 
ron Company. 

VertHarpr & Company, Limitep, engi- 
neers and agents, have removed from 10. 
Bush Lane, Cannon Street. London, E.C., 
to 26/27, Bush Lane, Cannon Street. 
London, E.C. 


Mr. L. H. Fry, European representa- 
tive of the Baldwin Locomotive Works, 
Philadelphia, Pa., U.S.A., has left Lon- 
don and opened an office at 56, Boule- 
vard Haussmann, Paris. 


Mr. F. F. Hint, 35, Bucklersbury, Lon- 
don, E.C., has been appointed London 
and Southern district agent for Messrs. 
T. A. Savery & Company, engineers, 
Newcomen Works, Birmingham. 

Tue Cowan Brancu of Parkinson and 
W. & B. Cowan, Limited, have removed 
their London business from the Smith 
Square Works, Westminster, S.W., to 
Fitzalan Street, Kennington Road, S.E. 


Mr. D. Macris, at one time managing 


director of Jas. Milne & Son, Limited, 
engineers, Edinburgh, has _ established 
himself in business ai 1, North Street, 
St. Andrew Street, Edinburgh, as a 
specialist in metal work, ete. 


Tne Hypraviic Encineertnc Company, 
Limitep, of Chester, are supplying the 
North-Eastern Railway Company with the 
hydraulic machinery necessary for operat- 
ing the new swing bridge at the entrance 
to the Albert Dock, Kingston-upon-Hull 


Mr. H. Nance, 4, Church Street, Car- 
diff, has been appointed as agent in South 
Wales and the West of England for New- 
tons, Limited (Taunton): Nalder Brothers 
& Thompson, Limited (London); and Wm. 
Wadsworth & Sons (Bolton). 
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PERSONAL. 


Tue late Mr. G. Swift, machine tool 
maker, Halifax, left estate of the gross 
value of £10,248. 

Mr. G. SHaw Scott, M.Sc., of Sutton 
Coldfield, has been appointed secretary of 
the Institute of Metals. 

Tue late Mr. George G. Blackwell, 
whose death we announce in another 
column, left estate sworn at £27,198 gross. 

Mr. L. W. Smirn, works manager for 
Richard Garrett & Sons, Limited, Leis- 
ton, has been appointed to a similar posi- 
tion with W. Sisson & Company, Limited, 
engine builders, Gloucester. 

Mr. H. P. Harwanp, assistant manager 
of Harland & Wolff, Limited, Belfast, 
has been appointed assistant general 
manager and agent to the Chinese Engi- 
neering and Mining Company. 

Sir Ropert HaprieLp, on September 17, 
at the Sheffield Reform Club, was given a 
complimentary dinner by the members, in 
honour of the knighthood recently be- 
stowed upon him. 

Tue gross value of the estate left by 
the late Mr. T. Beeley, head of Thomas 
Beeley & Son, Limited, Hyde Junction 
Boiler Works, Manchester, is £86,114, 
with net personalty £61,357. 

Mr. V. Josson has resumed his duties 
as manager of the works of the Derwent 
Foundry Company, Limited, Derby, after 
having been forced to take a rest of some 
months’ duration in consequence of his 
health. 

Mr. Brookes, a manager at the Saltley 
Works of the Metropolitan Amalgamated 
Railway Carriage and Wagon Company, 
Limited, has been transferred to the Com- 
pany’s Patent Shaft Works at Wednes- 
bury. 

Mr. W. C. A. Lanpon, a representative 
of Hadfield’s Steel Foundry Company, 
Limited, is spending some months in 
Australia. The firm is represented in 
the Commonwealth by the McArthur 
Engineering Company, Limited, Sydney, 
and Mr. Landon intends visiting all the 
principal fields of Australia, in company 
with Mr. J. B. Wallis, the representative 
of the local agents. 

Mr. W. H. Arsen, of W. H. Allen, 
Son & Company, Limited, Queen’s Engi- 
neering Works, Bedford, and representa- 
tive of the employers on the County Terri- 
torial Force Association, has enquired of 
the leading employers of labour in Bed- 
fordshire if they would be prepared to 
give their men the necessary leave of 
absence for a fortnight, and how many of 
the workers were likely to join the force. 
The replies are stated to be of a favour- 
able character. 


DEATHS. 

Mr. A. F. Duncan, a director of the 
firm of Robert Duncan & Company, 
Limited, shipbuilders, Port Glasgow, aged 
47 years. 

Mr. Samvuret MAsterMAN, at Manchester 
on September 25. He was for 14 years 
assistant secretary of the Friendly Society 
of Ironfounders, and was recently elected 
general secretary to the Society. 

Mr. J. W. Spencer, chairman of John 
Spencer & Sons, Limited, of the New- 
burn Steel Works, Newcastle-on-Tyne, 
aged 65 years. He was also a director cf 
John Abbott & Company. 

Mr. Josepn Evans, the principal part- 
ner in the well-known firm ot Joseph 
Evans & Sons, Limited, of the Culwell 
Foundry, Heath Town, Wolverhampton, 
aged 64. 

Mr. G. G. BrackweLt, founder and 
principal of the well-known firm of Geo. 
G. Blackwell, Sons & Company, Limited, 
metallurgists, etc., of the Albany, Liver- 
pool, and Cross Lane, London, aged 67 
years. 

Mr. T. Perkins, of Messrs. Barford & 
Perkins, engineers, of the Queen Street 
Iron Works, Peterborough, aged 86 years. 
The deceased gentleman will be remem- 
bered as the founder of the engineering 
works now carried on by Messrs. G. H. 
Innes & Sons, Station Iron Works, 
Hitchin. 

Mr. Joun Mosetxry, J.P., at his resi- 
dence, Cremlin, Highgate, Walsall, aged 
dl. The deceased gentleman was the 
senior partner in the firm of Henry Mose- 
ley & Sons, ironfounders and chain manu- 
facturers, of Bath Street Works, Walsall. 
The firm is an old-established one, having 
been founded upwards of a hundred years 
ago. 

— —O——_ 

CaMMELL, Lainp & Company, Limitep, 
Cyclops Steel and Iron Works, Sheffield. 
recently cast what is believed to be the 
largest nickel steel ingot ever cast, its 
weight being 114 tons. The ingot is a 
fluted octagon, 7 ft. across corners, 18 ft. 
6 in. in length, necessitating a mould hav- 
ing the enormous weight of over 80 tons, 
and was cast in the heavy casting pit at 
the company’s Grimesthorpe Works. This 
particular shop has recently been rebuilt, 
and is served by two 80-ton electric 
cranes, one 120-ton electric crane, and 
one 15-ton electric crane. The largest cf 
the Siemens’ melting furnaces, some of 
which are situated on either side of the 
casting pit, has a melting capacity of 
65 tons. The ladle cranes are of special 
design, having regard to the econcmical 
and expeditious handling of molten steel. 
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LIST OF NEW INVENTIONS. 


Specially compiled for the FouNDRV .TRADE 
JOURNAL by Mr. GEORGE BARKER, Fellow of 
the Chartered Institute of Patent Agents, 77, 
Colmore How, BIRMINGHAM. 


Applications, Aug. and Sept., 1908. 

16,897. Gimson & Company (LEICESTER), 
Limitep, and S. McConne.v. 
Improvements in or relating to 
the method of, and means em- 
ployed for, moulding cylindrical 
bodies. 

16,956. C. GrunwaLp, Improvements in 
the process of and apparatus for 
the manufacture of cast metal 
wheels. 

A. CruicksHankK. Improvements 
in and relating to moulds for 
casting chains. 

17,759. J. Cuurcnuwarp. Improvements 
in heat treating and quenching 
alloyed steels. 

18,534. A. GuTENSOHN. Improvements 
connected with the process of 
briquetting metal oxide and 
metal sulphide material. 

18,680. W. Lessine. Improvements in 
the process of briquetting ore 
with blast-furnace slag. 

18,726. 8S. O. Cowrer-Cores. Improve- 

ments for de-sulphurising and 
de-phosphorising iron. 

18,768. S. A. Cowrrer-Cores.  Improve- 

ments in the extraction of iron 

from its ores. 

Reynotps. Improvements in 
the production of fused slags 
particularly applicable to the 
manufacture of steel and other 
metallurgical processes. 

W. F. C. McCartny. Process of 
treating iron and steel. 

1907. 

21,348. H. Custance and R. A. F. W. 
LaGERWALL, London. Improve- 
ments in or connected with 
moulds for casting metals. 


17,732. 


18,842. A. 


19,035. 


This invention relates to improvements 
in or connected with metal moulds to be 
used in the casting of metal articles, the 
formation of which reauires the use of a 
cone and such halves or sections of bear- 
ings, brasses or bushes, the object being 


to provide a mould which can be em- 
ployed for casting an article with a bore 
of any required size or shape within 
certain limits. 

For this purpose, the plate which con- 
stitutes that side of the mould which 
carries the core, has mounted at each side 
of its inner face a plate capable of being 
moved toward or from the centre «f the 
side of the mould. Slots are formed in 


THE FOUNDRY TRADE JOURNAL. 


the said movable plates through which 
pass screws which enter corresponding 
holes in the said side of the mould, so that 
whilst the movable plates can be laterally 
shifted to accommodate between their 
inner edges a core of any required width, 
the heads of the screws will retain them 
up to the face of the side of the mould. 

As shown in the illustration, the side 
A of the mould on which the core F resis, 
has mounted on its inner face the plates 
B, B, by means of screws C which pass 
through slots D, D, so that the plates, 
which grip the lower part of the core, may 

















be slid toward or from the centre of the 
side A according to the width of the core 
to be employed. 

The side A at one end, has a gauge G 
fixed thereto to facilitate the arrangement 
of the core in the required central position 
and to the opposite end of the plate is 
fixed the plate H which closes that end of 
the mould. 

The body E of the mould is secured to 
the side A by means of the cotter pins I 
which are fixed to the side and pass 
through slots in the plates B B and holes 
in flanges J at the sides of the body E. 

In practise the cone F of suitable 
material is arranged centrally between 
the plates B, B, and is secured by screws 

D; the mould is then turned on one 
end, and the metal is run in through the 
opening made for that purpose. 
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FOUNDRY 
LADLES. 



































JAMES EVANS & GO, 22.00 worxs 
“usu weer” BI ACKFRIARS, MANCHESTER. 


TESLEPHONE— 





— 
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NEW COMPANIES. 


Arconaut Founpry Company. Limite. 

Capital £1,000 in £1 shares, to adopt 
an agreement with A. D. McEwen. 

Weit Fire anp Founpry Company, 
Limitep.—Capital £35,000 in £1 shares. 
Registered office : 3, Dover Street, W. 
SYNDICATE, 


PIONEER ENGINEERING 


Limitep.—Capital £2,000, to adopt an 
agreement with L. Sgal, H. 8. Meyer, 


and E. R. Smith 


Stoccer Enarneerinc Works, Limirep. 

Capital £20,000, to acquire the business 
of the Appliances and General Engineer- 
ing Company, Limited. 

K. Forsuaw & Son, Limirep.—Capital 
£30.000 in £10 shares, to acquire the iron- 
founding business carried on at Warring- 
ton and elsewhere as E. Forshaw & Son. 


Lonpon GeneraL Brass’ Fovunpry 
Comrany- Limitep.—-Capital £2,000, to ac- 
quire the business carried on at 28, 
Church Stree:, Shoreditch, as the Lon- 
don General Brass Foundry Company. 

Guys, Limiiep.—Capital £1,000, to ac- 
quire the business of engineer, etc., car- 
ried on at 6, Pyle Street, Newport, Isle 
of Wight. Registered office: 147, High 
Street, Newport, Isle of Wight. 

Wuitt Brornkrs ENGINEERING AND 
Macuinery Company, Limitep.—Capital 
£10,000, to acquire the business of White 
Brothers & Company, Princes and Norway 
Wharves, High Street, Stratford, E., and 
Abbey Mills, West Ham, E. 

W. H. Davis & Sons, Liirep. 
Capital £50,000, to acquire the business 
carried on by W. H. Davis at Doncaster 
and Derby, and to carry on the business 
of railway carriage and wagon manufac- 
turers, etc, 
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M. W. Swinpurne & Sons, Limitep. 
Capital £25,000, to acquire the business 
of engineers, brassfounders, etc., carried 
on by Messrs. M. W. Swinburne & Sons. 
Registered office : Wallsend Brass Works, 
Hadrian Road, Wallsend. 

Macponap, Syer & Company, Limirep. 
—Capital £1,000, to carry on the busi- 
ness of consulting, constructional, marine, 
hydraulic, locomotive, and general engi- 


neers, etc. Registered offices: 41, Snow 
Hill, London, E.C. 


C. Jenkins & Company, Limttep. 
Capital £10,000, to adopt an agreement 
with C. Jenkins & Company, engineers, 
founders, etc. Registered office: Tower 


Bridge Works, Artillery Street, Ber- 
mondsey, S.E. 


Joun SHaw & Sons (Satrorp), Limitep. 
Capital £50,000, to take over the busi- 
ness of steam, hydraulic, mechanical and 
electrical engineers, of John Shaw, Sons 
& Company. Registered office : Welling- 
ton Street, Salford 

Garner, TeLrorp & Harpman, Limitep. 

Capital £10,000, to acquire the busi- 
ness carried on at Perseverance Bo.ler 
Works, Pendleton, Salford, Garner, 
Telford & Hardman. Registered office : 
Cobden Street, Pendleton, Salford. 

Joun Rosrnson, Encinrers, Limirep. 
Capital £5,000, to take over the business 
of steam and hydraulic engineers, car- 
ried on at Openshaw, Manchester by 
John Robinson. Registered office : Field 
Works, Old Lane, Higher Openshaw, 
Manchester. 


as 


Tue following limited partnership has 
been registered :—J. & T. McBride, en- 
gineers, 23, Mansfield Street, Liverpool. 
Partnership for five years from August 1, 
1908. General partner: J. McBride, 421, 
West Derby Road, Liverpool. Limited 
partner: Margaret McBride, 40, Birkett 
Street, Liverpool, contributing £325 
(share of assets). 





Fire 


Ganister, Cupola Blocks, Fire Bricks, 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Come@osition, Silica Cement. 


Clay. 











Telegrams: ‘““LOWOOD, DEEPCAR.” 


J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. SHEFFIELD. 
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PATENT 


ALUMINO WELDING 
THERMIC PROCESS 


Rea.Trape MARK- 
—— FOR —— 


BROKEN CASTINGS. 














REPAIR SHOP 


NOW OPEN. 


ESTIMATES for WORK and ILLUSTRATED 
PAMPHLET upon application to 


THERMIT Limitep, 


27, MARTIN'S LANE, CANNON STREET, E.C. 

















TOUNDAy 


As supplied to the oY 
, British . . 4, 
Admiralty Dockyards. & 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “A.A.A.” Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 


From MOUNTFORT PHILLIPS & Co., Liantrissant. 
Liantri: sant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,.». Cardiff. 
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The following table shows the approxi- In the Cleveland district the following 
mate latest prices and position of stocks of re the nominal rates current for cast- 
asta during the peat two years :— ings : — 


8. d. 
0 
7 
5 


—7 


Columns (plain) ... 

METALS. Pipes, 14 to 2} in. 

—_ - we : to } pe os 

. + to 8 in. 

Iron—Scotch pig = ” 10 to 16 in. 
WATTADES see COD fo. e0e see see 


— = rst 
Floor plates (open 


Wie hens jesse sombenaeet ss oe loor 
—Stock, Me Scotch, 
Chili bars 
Copper—Chili ~y 
GMB . 


B a 
—e “Durope “x a lia 
TONS |... ---.2-ees san 2,1: . 
Tin English ingots Scrap. 


© bo po bo Sr bo Ore 


eee ee 


15 
15 
15 
12 


OC Cree moni 


to 


5 





£59 17/6 


seseeee L134 10,0 £161 0) : . : 
i * — en 8s 17,6 £156 oe. The quotations for scrap, subject to 
“Stock, Ldn. Hind market fluctuations, are as follows: — 
oa ) 7 Heavy wrought (mixed), £2 5s. 0d.; light 

wrought, £1 ls. Od.; heavy cast, £2 6s. 0d. ; 
£20 17/6 all per ton f.o.b., London. Copper (clean), 
wee £776 £04 Os. Od.; brass (clean), £39 Os. 0d.; 
ony — ef on [esi 100632 10.0 |.. £1500-c460,0 lead (usual draft), £12 5s. Od.; tea lead, 

Paar. & £10 10s. 0d.; zine, £15 5s. Od.; all per ton 

*Settlement price. delivered merchant’s yard. 


ton 

Spelter—Ord. Sile- 
sian... .. ton 
Quicksilver-(75lb.) 
bottle 











SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 








ROUND GANISTER, 


Wet or Dry. 


Silco Cupola Bricks, 90 °/. Silica. 


Better than Fire-clay Bricks for Cupolas. 
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Qn 
f WANN )') 


yi 


TA 


wi 9 


| PHEENIX WORKS, PENISTONE, stsiie, 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


Composition Black Lead, < 
Plumbago, Gore Gum, White Dust, and Coal Dust. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 
Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, 
Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, &c 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 


These Machines are invaluable for a Foundry, fame a larger amount of work of a superior 
quality, in a much shorter time than can be done by hand, without skilled labour. 
“ Dear Sirs,—We have been using your best Blacking for a large number of years, and always 
use it on our large Ingot Moulds, which, as you know, we have made up to 8 tons in weight. 
Sours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD.” 
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SEND FOR OUR CATALOGUE or 








SECONDHAND MACHINERY, 


IN STOCK FOR IMMEDIATE DELIVERY. 


Enaines, Browers, FANs, 
LOAM MILLS, CUPOLAS, 


Boiters, CRANES, 
WEIGHING MACHINES, etc., 


SUITABLE FOR FOUNDRIES. 


CATALOGUE POST FREE FROM 


THOS. W. WARD, LTD., 
‘nin woes GCE eD 


Telegrams: “ FORWARD, SHEFFIELD.” Telephones: 189, 1472, 2832 & 2911. 




















WHAT IS 


SMS? 


SWIFT METALLIC STOPPING 


THE NEW FOUNDRY CEMENT. 


iT is used for filling up blow holes and sand holes in Cast Iron or Steel Castings. 
iT is supplied in powder form and mixed for use with a little water to a stiff paste. 
IT dries on a casting in 1 hour, and can be filed up bright in from 6 to 12 hours. 
IT is specially useful to all Engineers, Machinists, foundrymen, Xe. 

IT is of British Manufacture. 


A Small Sample sent Post Free on receipt of your address, or a trial 1 ib. Tin 
Post Free on receipt of P.O. or Stamps for ts. 4d. 





THE SILENT MACHINE AND ENGINEERING CO., 


2, SAVILLE STREET, SHEFFIELD. 











THE FOUNDRY TRADE JOURNAL. 


623 





SITUATIONS VACANT AND 
WANTED. 





FOR SALE AND WANTED. 
( Continued.) 





ANTED, a Man thoroughly conversant 
with the mannfacture of Plambago 
Crucibles ; the latest making, mixing, and 
firing.—Address Box 170, Offices of THE 
FouNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


ANTED, FOUNDRY MANAGER, 
W thorough!y experienced in Vertical Cast- 
Iron Pipes. Specials, and General Castings.— 
Apply CocHraNeE & Co., Lrp. (Cochrane 
Grove Branch), Middlesbrough. 


RACTICAL IRON AND BRASS 
MOULDER seeks Re-engagement, either 
Foreman or Journeyman, where ability, 
sobriety, honesty, and timekeeping wonld be 
appreciated. — Burt, 69, Cavendish Street, 
Worcester. 





FOR SALE AND WANTED. 





OR SALE, FOUNDRY BLOWERS, &c. 
“ Baker’s” No. 4, 11} in. outlet, as new. 
“ Root’s” No. 3, B size, 44 in. outlet. 
s en Be gic 4 me 
Air Compressors (3) for Sand Blasting, ete. 
Address :— 
J. LIGHT, WOLVERHAMPTON. 





OR DISPOSAL, 3 Tons CUPOLA, 4 ft. 
diameter, 28 ft. long, mounted on 4 ¢", I, 
columns with drop bottom and band round for 
4 tuyeres..—Address Box 168, Offices of THE 
FOUNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


OR SALE, cheap, seven New FOUNDRY 
LADLES, from 1 ewt. to 10ewt.—Apply 
DAVID JOHN, Station Road, Llanelly. 


HE ‘ ECLIPSE” SAND MIXER-and 
GRINDER 115 the Best for utilising Old 
Sand, Core Sands, Loam, and other Materials, 
mixed and prepared at lowest cost.—Apply 
HALL’s ENGINEERING Co., Hounds Gate 
Buildings, Nottingham, 


Ga IRONFOUNDRY BUSINESS 

for SALE ; large Shop, 60 ft. by 25 ft., 
engine, boiler, two furnaces, large quantity of 
general boxes ; plenty of room and scope for 
extension ; very low rent; 18 miles from 
London ; present owner retiring ; only wants 
seeing ; price £500.—GRORGE BARKER, Iron- 
foundry, Horton, near Colnbrook. 





ESSRS. C. A. ROBINSON & CO., 
L Anchor Iron Wharf, East Greenwich, 
S.E., are Cash Buyers of every description of 
Scrap Iron and Steel, Brass, Copper, and all 
Metallic Residues. Telephone, 94 Deptford. 








I. & Il. WALKER, 





WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 
COAL DUST, CHARCOAL. PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry 
Requ'sites, and have done so since 1831. 


EFFINGHAM 
MILLS, 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 





ROTHERHAM. 
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REDUCE YOUR CLEANING ROOM COSTS 


3 SAND-BLAST MACHINERY 
oF 











A ROTARY TABLE SAND-BLAST PLANT WHICH CLEANS 2 TONS OF 
CASTINGS PER HOUR WITH TWO OPERATORS. 


ADVANTAGES— 
NO DUST! BETTER FINISHED CASTINGS!! 
CHEAPER THAN PICKLING!!! 
QUICKER THAN BRUSHES OR RUMBLERS, 
and NO BREAKAGES!!!! 


MOULDING MACHINES, SANDMIXERS, &c. 
A.M.C. IS THE BEST FILLER FOR IRON CASTINGS. 


EMERY GRINDING MACHINES 
AND EMERY WHEELS. 


THE LONDON EMERY WORKS CO., 


PARK, TOTTENHAM, LONDON, N. 


Telegrams :—‘“‘ Naxtum, LONDON.” Telephone :- 99, TOTTENHAM. 
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w Up-to-date Foundry 


CONTAINS 


W. JONES’ PATENT 


CREEN SAND GORE MACHINES. 


Many repeat orders received recently from users who have proved its economy. It forms Cores 
in Green Sand from 2 ins. to 20 ins. diameter, any length. 


Machines in use in ENGLAND, GERMANY, SPAIN, SWEDEN, and INDIA. 


JONES & ATTWOOD, STOURBRIDGE. 





WE HAVE PUBLISHED A NEW CATALOGUk, ENTITLED 








MIoDERN FOUNDRY EQUIPMENT. 





ANALYSIS AND TESTS OF CORE OVENS. 
METAL, FOUNDRY SUPPLIES, ELECTRIC CRANES. 
AND PLANT. HYDRAULIC CRANES. 
TESTING MACHINES. TROLLEYS. HOISTS. 
CUPOLAS. RAILS. TURNTABLES. 
BLOWERS. FANS. LADLES. 
RECORDING GAUGES. BRASS MELTING FURNACES. 
PYROMETERS. ASH WASHING MACHINES. 
PNEUMATIC, HYDRAULIC, MAGNETIC SEPARATORS. 
AND HAND CRUCIBLES. 
MOULDING MACHINES. SPRUE CUTTERS. 
AIR COMPRESSORS. FETTLING MACHINES. 
FETTLING HAMMERS. RENEWABLE WIRE BRUSHES. 
SAND RAMMERS. TUMBLING BARRELS. 
SAND BLAST APPARATUS. MOULDERS’ TOOLS. 
MOULD DRIERS. STUDS. NAILS. CHAPLETS. 
SAND SIFTERS AND MIXERS. GANISTER 
SAND MILLS. SPECIAL MIN’ RAL 
CORE ™“AKING MACHINSS. BLACKINGS. 























J. W. & C. J. PHILLIPS, 


23, COLLEGE HILL, CANNON STREET, 
LONDON, E.C., 


Contractors to the War Office, Admiralty, India Office, Crown Agents 
for the Colonies, &c., &c. 

















Special . 






FIREBRICKS 


for 


CUPOLA 
LININGS. 


Quality . 
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GEORGE K. HARRISON, L‘*- 


Fireolay Briok Works, 
STOURBRIDGE. 





S 
T UNBREAK 
EEL LADi¢ 


> MCNEIL’ 





paTeN 


st = Ble 
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These Ladies are manufac- 
tured by a patented process, 
each from a single steel plate 
without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market. 


36" 


Ladies to contain 56 lb. of metal 
only weigh about 7 Ib. each. 
They are made of all capacities 
from 30 Ib. to 60_cwt., with or 
without lips; also mounted or 
unmouarted. They are also suit- 
able for chemical and m>tallur- 
gical processes. List of sections 
and prices on application to 


CHAS. McNEIL. 
Ki «Ss 
NWN pak inonwor 
GLASGOW. 
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Can also be In Al 























LARGE and SMAL 


L 





LEVER MOULDING MACHINES 


FOR IRON AND BRASS FOUNDERS. 





10, 


Stock Sizes to take plates, 





12, 14, 18, 24, 36, 42 and 45 inches, 


The advantages of these Machines over the 
ordinary methods of Moulding are so great that 
no foundry which has any call for repetition work 
should be without them. The saving in labour 
alone in many cases reaches as much as 75 per 
cent., and the castings are much more accurate, 
being exact duplicate of each other, and with 
scarcely any fin at the joint. No skilled labour 
is required, it is simply necessary to shovel in the 
sand and ram it, lower the lever and remove the 
Moulding Box. There is no rapping of the 


¥ Pattern required, no patching nor sponging, and 


the time occupied is but a fraction of that re- 
quired in the ordinary manner of moulding. 


For Catalogues and all Particulars write 


MCGREGOR BROS, LID 


VULCAN 
» IRONWORKS, 


LEIGH, LANCs. 
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ON ADMIRALTY LIST. 


ACTUAL MAKERS 


ALL TYPES OF 


FOUNDRY CUPOLAS:LADLES 


STANDARD SIZES IN J STOCK OR PROCRESS. 








T. DAVIES & SON. 
RAILWAY IRON WORKS, WEST CORTON, MANCHESTER. 


Telegrams —‘*Tuyere, Manchester. Nat. Telephone—No. 70, Openshaw. 





a2 

















ens THE FOUNDRY TRADE JOURNAL. 








WORKS TELEGRAPHIC ADDRESSES: 
Kelvinvale, Mills, Maryhill, Glasgow. “* Prudence, Glasgow.” 
Whittington Blacking Mills, Chesterfield, Eng. ‘“*Cumming, Whittington, Chesterfield.” 
Sunnyside Blacking Mills, Falkirk, N.B, “Cumming, Blacking Mills, Camelon.” 


WRITE FOR QUOTATIONS. 








SOLE MAKERS of &6 PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.” 


GROUND GANNISTER, STEEL MOULDERS’ COMPOSITIONS, 
SILICA CEMENT. 





GANNISTER BRICKS, FIRE BRICKS, STOPPERS and NOZZLES. 
CRUCIBLE CLAY for ALL PURPOSES. 


J. & J. DYSON, *fiteig, Gannister, Works, SHEFFIELD. 


Telegrams—“ Dyson’s, STANNINGTON.” Telephone—No. 702 SHEFFIELD. 




















CHAS. HALL, | |COLD BLAST Pic-IRON. 
Foundry Requisite 
Maker, ————— 
DANTZIC ST., MANCHESTER, BRAND 
STEEL WIRE GRAZEBROOK 
BRUSHES. 
Chaplets and Studs a Speciality. mM. & W. B.. --ngaaaaa 








Wittiam CGummine & Go., Limite, 


MANUFACTURERS OF 


IRONFOUNDERS’ BLACKINGS, COAL DUST, ETC., 


REGISTERED BRAND ‘“ SHALAGO.”’ 


IRONFOUNDERS’ FURNISHERS. 














- STOURBRIDGE FIRE BRICKS - 


OF BEST QUALITY FOR LINING CUPOLAS 


— IN STOCK, ALSO MADE TO ANY DESIGN. — 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of highest quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telephone: No.7 Brierley Hill. 





Telegrams: “ Fireclay, Stourbridge.” 
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In medium 8vo. Handsome cloth. Fully Illustrated. 15s. net. 


GENERAL FOUNDRY PRACTICE. 
By A. McWILLIAM, A.B.S.M.; and PERCY LONGMUIEZ. 


Coytents. —Intrvduction.—General Properties of Matter.—Moulding Sands.—Facing Sands and 
Facings.—Foundry 'Tools.—Moulding Boxes.—Handling Material in the Foundry.—Open Sand 
Moulding.—Cores,—Klementary Aspects of Moulding.—Green Sand Moulding.—Securing Cores in 
Moulds.—Moulding from Guides.—Bench, Oddside, and Plate Moulding.—Machine Moulding.— 
Dry Sand Moulding.—Loam Moulding.—Chill Casting.—Casting on other Metals.— Burning. — 
Weighing and Binding Materials.—Shrinkage, Contraction, and Warping.—Dressing Castings. — 
Common Faults due to Mould and Pattern. —Malleable or Wrought Iron, Steel and Malleable Cast 
Iron.—-Cast Lron. Refractory Materials.—Fuels and Furnaces. - Mixing by Analysis.—Remelting. 
—Working the Cupola. Further Treatment of Cast Iron.—High Temperature Measurement. — 
Steel.—Notes on Metals other than Iron.—Alloys.—Mechanical Testing. —Micrographic Analysis. 

Common Faults.—Foundry Management.—INDEx. 

THE FOUNDRY TRADES JOURNAL says ot this book :—‘* All who devote their sparc time to the study of this book will have 
no reason to regretit, . . . The work is one of the best that is available,” 





LONDON: CHARLES GRIFFIN & CO., LTD., EXETER STREET, STRAND, W.C. 























THE 


“LANCASHIRE” 
CUPOLA 


is the beau ideal of what a Cupola 
should be. 








IT 18 NOT A MERE COKE CONSUMER, 
but combines the Highest 
Efficiency with the Greatest 
Economy. 





W.H. STEWART & SON, 
BEDFORD BOILER WORKS, 
LEIGH, LANCS. 

















CUPOLA LININGS of 
“‘Black Delph” Firebricks 


combine great refractoriness with high 
resistance to abrasion. 








E. J. & J. PEARSON, Ltd., STOURBRIDGE. 
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ENKE’S HIGH-PRESSURE BLOWERS. | 


First and best system with broad metallic 
tightening surfaces. Entirely of Iron, 
Without any soft packing material. 


For pressures up to 3 meters of water 
column. 
Highest Efficiency guaranteed. 
Newest Improved Construction. 


aes tea LOMpOUNG VENTILATOR 


y Small number of Revolutions. Working no/selessly, 


j HONIG & MOCK, LID., toncon, ee! 


Contractors to the Admiralty, Etc. 




















WHY RISK 
FIRE BRICKS & GLAY Your Heavy Casts? 
CUPOLA BRICKS. 


PF ai NES They have solid heads 


Lessees of Delph and Tintern and Shouldered Studs. 


Abbey Black and White Clay. They are made full size and weight, 
and fewer are required in a cast. 


Write for samples and Prices to the Makers, 
KING BROTHERS, WM. MOTHERWELL & CO., 


STOURBRIDGE. KINNING PARK, GLASGOW. 














CHARLES D. PHILLIPS’ 


rm ed 


FOUNDRY 
CORE OVEN 


Self-conta 





CORING ROPES 


Are superior to Hay or Straw Bands 
and are now extensively used in... 

















ALL LEADING FOUNDRIES. tend Ofteo— 
Sule Makers— —" Emlyn Works, 
CITY of LONDON WOOD-WOOL Co., Newport, Mon., 

Contractors to H.M. Government, (and Gloucester). 

FLOVER STREET, LONDON, N.E. Estas.isnep 39 Years 








ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTS. 





ng 


‘*Cariton” Patent 


BLACKING 


is the best ALL ROUND BLACKING on the market. Can 
be used, wet or ary, for heavy and light work, on Grecn 
Sand, Dry Sand, or Loam. 


THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH. 
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FOUNDRY 





‘‘RAPID’? CUPOLAS 


WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


ROOTS’ BLOWERS 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS, 
FORGE PLANT, 





RooTs BLOWERS, 
“RAPID” CUPOLAsS, 
FOUNDRY PLANT, 
CENTRIFUGALPUMPS, 
AND FANS. 


HIGH SPEED ENGINES 


FORCED LUBRICATION 
A SPECIALITY. 


THE BRADFORD’ PATENT 


BoILeR FEED Pump. T 
CATALOGUES sana ROS,, 


BRADFORD. 




















Ladies, Hoists, 
Platforms, 

Jib Cranes, 

Etc. 





London Office— 


96 & 98, Leadenhall Street, 
E.C. 
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AS SUPPLIED TO THE 
ADMIRALTY, WAR OFFICE, 
THE COLONIES, AND... 
FOREIGN GOVERNMENTS. 





MODERN 


‘Bae FOUNDRY 
a | CUPOLA. 


EVANS'S 
‘RAPID.’ 





JAMES 
RYANS 
& (0,, 


Britannia 
Works, 


BLACKFRIARS, 
MANCHESTER. 


Telegrams : 
** Ladles, 
Manchester.” 

















